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Gamer Patadm 0670 

• ASUS' 750i SO" Chipset Motherboard 

• GENUINE Windows' Vista™ Home Premium 

• Quiet & Overclock Proof CPU Cooling System 

• 1BUYP0WER" Vantage Gaming Case w/Halo 2 
Custom Painted Side Panel + 550W Power Supply 

• Corsair 4GB DDR2-S00 Memory 

• 320GB SATA II 7200RPM Hard Drive 

• NVIDIA" GeForce™ 9500GT 512MB Video Card 

• LG* 22x Double Layer DVD±RW Drive and 
LG* 16x DVD-ROM Drive 

• High Definition Surround 3D Premium Sound 

• Deluxe Keyboard, Optical Mouse, Speakers 

• Free Wireless 802. llg 54MBps Network Adapter 

• Intel* Core'"2 Duo Processor E7 400 $649 
SOr E8400 $699 

ssar E850D $719 

• Int el® Core"? DUo Processor E8600 $809 

• Intel* Core"2 Quad Processor Q8200 $704 

• Intel 15 Core "2 Quad Processor Q8300 $724 

• Intel* Core'"2 Quad Processor Q9400 $759 

• Intel 8 Core "2 Quad Processor Q9550 $809 

• Intel" Core"2 Quad Processor Q9650 $864 

• Intel" Core"2 Extreme Processor QX9650 $1549 
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Gamer Patadm G740 

• ASUS 7S0i SLI'" Chipset Motherboard 

• GENUINE Windows Vista™ Home Premium 

• INTEL Certified Liquid CPU Cooling System Kit 

• Raidmax" Enzo Case + 650W Power Supply 

• Corsair 4GB DDR2-800 Memory 

• 500GB SATA II 7200RPM Hard Drive 

• NVIDIA 8 GeForce™ GTS-250 512MB Video Card 

• LG 22x Double Layer DVD±RW Drive and 
LG' 16x DVD-ROM Drive 

• High Definition Surround 3D Premium Sound 

• Deluxe Keyboard, Optical Mouse, Speakers 

• Free Wireless 802. llg 54MBps Network Adapter 

• Intel® Core'"2 Duo Processor E74Q0 $834 

• Intel® Core"2 Duo Processor E8400 $889 

• Intel* Core "2 Duo Processor E8500 $904 

• Intel® Core"2 Duo Processor E8600 $999 

• Intel® Core'"2 Quad Processor Q82Q0 

• Intel® Core'"2 Quad Processor Q8300 $914 

• Intel® Core "2 Quad Processor Q9400 $944 

• Intel® Core "2 Quad Processor Q9550 $999 

• Intel"' Core'"2 Quad Processor Q9650 $1049 

• Intel" Core'"2 Extreme Processor QX9650 $1744 
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Gamer Patadm ¥72S 

• Intel' X53 Chipset MB 

• GENUINE Windows' Vista™ Home Premium 

• Quiet &. Overclock Proof CPU Cooling System 

• NZXT® Guardian 921 Gaming Case w/IWIDIA Custom 
Painted Side Panel + 650W Power Suppfy 

• Corsair 3GB DDR3-1333 Memory 

• 500GB SATA II 7200RPM Hard Drive 

« NVIDIA® GeForce™ 98O0GT 512MB Video Card 

• LG* 22x Double Layer DVDtRW Drive 

• High Definition Surround 3D Premium Sound 

• Deluxe Keyboard, Optical Mouse, Speakers 

• Free Wireless 802. llg 54MBps Network Adapter 

• Intel* Core™ i7-920 Processor $969 

• Intel* Core'™ [7-940 Processor $12f 

• Intel* Core™ 17-965 Processor Extreme Edition $1699 
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Gamer Patadm D745 

• ASUS 750i SLI™ Chipset Motherboard 

• GENUINE Windows 9 Vista™ Home Premium 

• Certified CPU Liquid Cooling System - Overclock Proof 

• NZXT« Tempest Gaming Case + 800W SLI™ 
- Certified Power Supply 

• Corsair 4GB DDR2-800 Memory 

• 1000GB(1TB) SATA II 7200RPM Hard Drive 

• NVIDIA* GeForce™ GTX-2B5 1GB Video Card 

• LG" 22x Double Layer DVD+RW Drive and 
LG* 16x DVD-ROM Drive 

• High Definition Surround 3D Premium Sound 

• Deluxe Keyboard, Optical Mouse, Speakers 

• Free Wireless 802. llg S4MBps Network Adapter 

• Intel* Core'"2 Duo Processor E7400 $1074 

• Intel* Core'"2 Duo Processor E8400 $1129 

• Intel* Core'"2 Duo Processor E8500 $1144 

• Intel* Core "2 Duo Processor E8600 $1234 

• Intel* Core"2 Quad Processor Q8200 $1129 

• Intel* Core'"2 Quad Processor Q8300 $1149 

• Intel* Core'"2 Quad Processor Q9400 $1184 

• Intel* Core "2 Quad Processor Q9550 $1234 

• Intel* Core'"2 Quad Processor Q9650 $1284 

• Intel* Core "2 Extreme Processor QX9650 $1969 



' Color Options 

Gamer Patadm Q84Q 

• Intel" P45 Chipset DDR3 Motherboard 

• GENUINE Windows® Vista™ Home Premium 

• Certified CPU Liquid Cooling System - Overclock Proof 

• Thermaltake Xaser-VI MX Gaming Case + 650W SLI™ 
- Certified Power Supply 

• Corsair 4GB DDR3-1333 Memory 

• 1000GB{1TB) SATA II 7200RPM Hard Drive 

• NVIDIA GeForce'" 9800GT 512MB Video Card 

• LG a 22x Double Layer DVD±RW Drive 

• High Definition Surround 3D Premium Sound 

• Deluxe Keyboard, Optical Mouse, Speakers 

• Free Wireless 802. llg 54MBps Network Adapter 

• Intel* Core "2 Duo Processor E7400 $799 

• Intel* Core "2 Duo Processor E8400 $854 

• Intel* Core "2 Duo Processor E8500 $869 

• Intel* Core "2 Duo Processor E8600 $954 

• Intel* Core"2 Quad Processor Q8200 $854 

• Intel* Core "2 Quad Processor Q8300 $874 

• Intel* Core "2 Quad Processor Q9400 $904 

• Intel* Core "2 Quad Processor Q9550 $954 

• Intel* Core "2 Quad Processor Q9650 $1004 

• Intel* Core "2 Extreme Processor QX9650 $1659 



Gamer Patadm F875 

• Intel X58 Chipset MB 

• GENUINE Windows- Vista™ Home Premium 

• Quiet & Overclock Proof CPU Cooling System 

• NZXT® Lexa Blackline Gaming Case + 800W SU™ 
- Certified Power Supply 

» Corsair 6GB DDR3-1333 Memory 

• 1000GB (1TB) SATA II 7200RPM Hard Drive 

• NVIDIA" GeForce™ GTX-295 1792MB Video Card 

• LG* 22x Double Layer DVD±RW Drive 

• High Definition Surround 3D Premium Sound 

• Deluxe Keyboard, Optical Mouse, Speakers 

• Free Wireless 802. llg 54MBps Network Adapter 



> Intel* Core™ 17-920 Proa 
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or $1579 

or $1889 

or Extreme Edition $2349 



TON Free: 888*462-3899 



Cm YOUR COMPUTER 

HANDLE THE , m 

BATTLEFIELD? 







KG t* 



Core 



Extreme 
Perform 



o 



<^nviDiA 



SLI 



iBUYPOWER Recommends Windows Vista™ Home Premium! 






LX-7S5 $ 1255 

Intel* Core™ 2 Duo Processor (1066Mhz FSB) 

• PS600 (3MB L2 Cache, 2.40GHz) $1255 

• P8700 (3MB L2 Cache, 2.53GHz) $1299 

• P9600 (6MB L2 Cache, 2.66GHz) $1415 

• T9550 (6MB L2 Cache, 2.66GHz) $1379 

• T9800 (6MB L2 Cache, 2.93GHz) $1619 



■ 17" Wide 5creen 16:10 WSXGATFT LCD 
1680x1050 Display 

' GENUINE Windows Vista™ Home Premium 

■ Intel® Centrino™ 2 Mobile Processor Technology 

- Intel" Core™ 2 Duo Processor 

- Intel* PM45 Chipset 

- Intel* WiFi Link 5300 Wireless Network 
i NVIDIA® Mobile GeForce™ 9600GT 

512MB Video 

■ 4GB DDR2-800 Memory 

■ 320GB 5400RPM S-ATA Hard Drive C 

■ Removable 8x DVD±R/±RW Drive , 

■ Built-in 2.0 Mega Pixels CMOS Camera 

■ GB Ethernet LAN & 56K Modem 

■ 3x USB 2.0 Ports; Ix HDMI Port 

■ lxFireWire IEEE- 1394 Port 
• 4-in-l Built-in Media Card Reader 
i Free Deluxe Carrying Case 
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CZW - ULTRA $999 

Intel" Core™ 2 Duo Processor (1066Mhz FSB) 

• P8600 (3MB L2 Cache, 2.40GHz) $999 

• P8700 (3MB L2 Cache, 2.53GHz) $1044 

• P9600 (6MB L2 Cache, 2.66GHz) $1164 

• T9550 (6M B L2 Cache, 2.66GHz) $1 129 

• T9800 (6M B L2 Cache, 2.93GHz) $1369 



■ 15.6 Wide Screen WXGA TFT LCD 
1366x768 Display 

• GENUINE Windows' 9 Vista™ Home Premium 

• Intel* Centrino™ 2 Mobile Processor Technology 

- Intel" Core™ 2 Duo Processor 

- Intel* PM45 Chipset 

- Intel" WiFi Link 5300 Wireless 802.11 a/b/g/n 

• ATI* M96 Mobility Radeon HD 4650 with 
512MB Video 

■ 4GB DDR3-1066 Memory 

• 320GB SATA Hard Drive 

■ Removable 8x DVD±R/±RW Drive 

• Built-in 2.0 Mega Pixels Digital Camera 

• GB Ethernet LAN & 56K Modem 

• 3x USB 2.0 Ports; lx HDMI Port 

■ 3-in-l Built-in Media Card Reader 

• Free Deluxe Carrying Case 
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Editor's Note 

Did you ever wonder if maybe there's some kind of weird, 
cosmic connection between Microsoft's Windows oper- 
ating systems and the "Star Trek" movies? As observers 
of both franchises will readily point out, Windows and "Star 
Trek" films have adhered to a similar pattern with almost fright- 
ening regularity, in which every other release is a disaster. 

Don't believe me? Let's start with the "Star Trek Movie 
Curse." "The Motion Picture": awful. "The Wrath of Khan": 
awesome. "The Search for Spock": wretched. "The Voyage 
Home": probably not awesome, but pretty cool. "The Final 
Frontier": quite possibly the worst movie ever made, "Star Trek" 
or otherwise. "The Undiscovered Country": outstanding. 
"Generations": Are you kidding me? "First Contact": Borg = awe- 
some. "Insurrection": forgettable at best. "Nemesis": cast includes 
Ron Perlman, so it gets a bump to pretty good. 

If you start at Vista and work your way back, you'll see fairly 
quickly that Windows falls into the same basic pattern. There are 
arguably some minor exceptions, but I have never heard anyone 
say that Vista is an improvement on Windows XP, and I would 
guess that most of you will agree with me that XP was a huge step 
up from the calamitous Windows Me. Windows 98 SE? Pretty 
darn solid. And so on. 

This brings us to 2009, in which we will very likely see the 
release of both the 11th feature film based on Gene Rodenberry's 
wonderful "Star Trek" universe and Windows 7. If the pattern 
we're discussing holds, it doesn't bode well for the movie. Of 
course, Paramount is taking a dramatic, clean-slate approach to 
the film (aside from keeping Nimoy around) and has handed the 
keys of the franchise to the hottest name in science fiction, J.J. 
Abrams. So maybe this is the U.S.S. Enterprise's last, best hope to 
break free of the swirling vortex of bad that has plagued all odd- 
numbered "Star Trek" films. 

On the other hand, the pattern seems to be pretty good news for 
Microsoft and PC users alike. It means Windows 7 should launch 
relatively smoothly and be quickly adopted by 
OEMs and consumers, followed later by 
the more cautious business licensees, who 
have yet to show any real support for 
Vista. This will be good for the economy, 
and anything that gives the flagging PC 
market a boost is a win for you and me. 

If, however, the "Star Trek" 
movies and Windows really are 
bound together on some metaphys- 
ical level that mortals can neither 
discern nor understand, what hap- 
pens if Abrams and co. manage to 
turn ST 11 into a hit? 

Better brush up on your Linux. 
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TwisterBoost Overclocking 

Our unique performance enhancement 
package pushes today's bleeding edge 
hardware to the next level. Experience 
tomorrow's performance today. 



FrostBite H 2 Cooling 

Our research and development team 
has designed a quiet and effective 
method of dissipating heat to max- 
imize performance and stability. 



A Company That Cares 

Customer satisfaction is our highest 
priority. Don't just take our word for 
it, read honest customer reviews in 
our community forums. 



Visit our website now (DigitalStormOnline.com/CPU) and customize your next system with the assistance of our expert staff 
and advice from a dedicated community of hardcore gamers, knowledgeable enthusiasts, and past customers. 



3 Year Warranty | Lifetime U.S. Based Support | 30 Day Money Back Guarantee 
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Inventors Hall Of Fame 

Gives Props To Circuit Technology 

To celebrate the 50th anniversary of the integrated circuit, the National Inventors Hall 
of Fame will induct 15 pioneers with its 2009 class who helped shape the field. Among 
the honorees set for the May ceremony at the Silicon Valley-located Computer History 
Museum are Intel's Gordon Moore; Gordon Teal, who created the first functioning sili- 
con transistor; Dov Frohman-Bentchkowsky, creator of EPROM; George Heilmeier, 
former Texas Instruments CTO and pioneer of the first LCDs; Frank Wanlass, inventor 
of CMOS technology; and Jean Hoerni, Fairchild Semiconductor co-founder and inven- 
tor of the planar manufacturing process, which modern integrated circuit construction 
still relies on. "By honoring the accomplishments of this year's inductees, we are 
acknowledging their contributions that have done no less than make our modern way of 
life possible," Fred Allen, the Hall's vice president of selection, said in a recent press 
release. Who wouldn't concur? A 



Calvin Klein Offers Up 
Sweeter-Smelling MP3s 

kHey, there's plenty of music around that we'd say stinks, but Calvin 
Klein's new ck one Message Bottle Collector's Edition ($50) is, well, 
ridiculous. Part of a "We Are One" campaign aimed at "uniting a genera- 
^^^^^^^_ tion through music," this limited-edition set nets you 3.4 
ounces of smell-good resting on a removable MP3 speaker. 
I j - On second thought, considering the stench some week- 
end-long LAN parties produce, this might not be such a 
bad idea. Elsewhere, Plustek's new BookReader VI 00 also 
skips merrily off the MP3 musical path by shipping with OCR and text-to-speech soft- 
ware to not only turn books and other print text into documents, but also into MP3 files 
suitable for listening with one-button ease. For only $699, it's yours. A 



New PC Options Drip 
With Liquid-Aided Goodness 

The fellas at Hardcore Computer, which launched its liquid-submerged Reactor PC (see 
January 2009's CPU, page 8) last fall starting at $3,015, are now offering a Reactor Total 
Liquid Submersion PC Kit for enterprising buyers who want to build their own liquid- 
sunken rig. For $2,040, you get a submersion tank, custom chassis, pump, motherboard, 
heat exchanger, PSU, and the company's trademarked Core Coolant fluid. For a limited 
time, Hardcore Computer says it will even integrate your parts free. Barebones and SFF 
veteran Shuttle, meanwhile, is now selling the custom-painted SDXi Carbon Extreme, a 
slick-looking rig that uses Shuttle's I.C.E. liquid-coolant technology and is "built with 
gamers in mind." Before customizations, $2,599 will grant you a 3GHz Intel Core2 Duo 
E8400, 2GB of DDR2 RAM, 250GB SATA300 storage, Nvidia GeForce 9800 GT 
512MB, and Realtek ALC888 7.1-channel audio. ▲ 
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Intel Details New Roadmap Despite 
Struggling Chip Industry 

In late February, TSMC Chairman Morris Chang, a 50-year chip industry vet, 
told reporters it may be 2012 before the semiconductor sector again reaches 
2008 profit levels. TSMC saw its net profits drop 64% in Q4 2008 vs. the 
same period the year prior. Nvidia, meanwhile, reported its revenue plummet- 
ed to $481.1 million for Q4 fiscal year 2009 (ending January 25) from $1.2 
billion for the same period a year prior — a staggering 60% drop. Elsewhere, 
despite recently announcing 6,000 job cuts globally, Intel detailed plans in 
mid-February to spend $7 billion on upgrades to four U.S. factories to transi- 
tion to 32nm chip manufac- 
turing during the next two 
years. The expenditure marks 
the most Intel has spent for 
such a transition. (It reported- 
ly spent $5 billion moving to a 
45nm manufacturing process.) 
The announcement coincided 
with a demonstration of the 
new 32nm desktop and note- 
book Westmere (or 32nm 
Nehalem shrink) CPUs. They 
will include the desktop-based "Clarkdale" and notebook-based "Arrandale" 
CPUs set for Q4 2009 production and integrate a two-channel DDR3 IMC 
(Integrated Memory Controller) with 4MB cache and on-die integrated dis- 
crete/switchable graphics. The new emphasis on the two-core, four-thread 
Clarkdale and Arrandale chips will simultaneously see production of the 45nm 
Havendale (desktop) and Auburndale (notebook) CPUs "deprioritized," or 
skipped. Down the road, the Westmere family is to include the six-core/ 12- 
thread desktop "Gulftown" CPU scheduled for 2010 production. ▲ 



HP Is Now Intel's Best Buddy 

HP is now Intel's biggest global customer, hav- 
ing overtaken previous leader Dell, according to 




The Changing Face Of Netbooks 

Expect to see biometric fingerprint sensors in netbooks and MIDs as an optional 
purchase following the February availability of Upek's TouchStrip TCS5 Finger- 
print Sensor and accompanying software. Asus, meanwhile, (thankfully) an- 
nounced it will help avoid consumer confusion in 2009 and likely boost its sales 
by scaling back on the seemingly endless versions of the Eee PC it has already 

released. Asus shipped 4.9 million Eee PCs 
in 2008. The total is expected to be at least a 
million short of the shipments Acer expects 
to count for its Aspire One during 2008. Dell, 
meanwhile, launched its 10.1-inch widescreen 
Inspiron Mini 10 (starts at $399) on Feb. 26. 
Elsewhere, Nokia is rumored to be working 
on a netbook, and Archos started taking 
orders on its Archos 10, a Windows XP-based 
1.6GHz Atom-running model with a 10.2- 
inch-display starting at about $399. A 




Intel's annual report released in late February. 
HP represented 20% of Intel's revenue in 2008, 
up from 17% in 2007. Dell's 2007 mark of 
18%, meanwhile, remained unchanged in 2008. 
Interestingly, no other company cracked 10%. 
Elsewhere, Micron, the United States' largest 
memory chip maker, announced in February it 
will phase out 200mm wafer operations at its 
Boise, Idaho, plant. Micron also announced 
another 2,000 job cuts on top of the 15% 
reduction in its global workforce that the com- 
pany detailed in October 2008. At AMD, CEO 
Dirk Meyer stated in a late-February interview 
that groundbreaking on its new manufactur- 
ing facility in New York is set to begin next 
summer, marking "one of the most advanced 



country." AMD also recently announced a 
second-half 2009 timeframe for the release of 
"Istanbul," a six-core server-centric CPU with 
two-, four-, and eight-socket potential. A 

Shakeups In The 
Hard Drive World 



ness a shot in the arm in late February when it 
announced plans to buy external storage manu- 
facturer Fabrik. Fabrik CEO and co-founder 
Mike Cordano will join Hitachi's executive 
team, and Fabrik's business will remain intact 
to "form the core of Hitachi GST's [Global 
Storage Technologies] newly formed external 
storage business." Toshiba, meanwhile, made a 
power play of its own in February by buying 
80% of Fujitsu's money-losing hard drive busi- 
ness. Fujitsu plans to keep the remaining 20% 
for "a certain period of time." In 2008, Fujitsu 
reportedly shipped the third most 2.5-inch 
units, trailing Hitachi and WD, which previ- 
ously was rumored to be in negotiations to 
buy Fujitsu's storage business. Toshiba stated 
the purchase will "reinforce [Toshiba's] already 
strong position as a leading vendor" of 2.5-inch 
and smaller HDDs and "aims to build on the 
consolidation to raise its share in the overall 
HDD market to over 20% by 2015." A 
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Internet Safety Act Raises 
The Ire Of Privacy Advocates 

If bills that U.S. Sen. John Cornyn (R-Texas) and Rep. Lamar Smith (R- 
Texas) introduced in February become federal law, ISPs and Wi-Fi operators 
would have to maintain records and other user data related to assigned net- 
work addresses for up to 
two years. Collectively 
known as The Internet 
Safety Act, the bills are 
aimed at assisting police 
in child pornography- 
related cases, with 
Cornyn stating in a 
release that for all the 
Web's communication- 
and business-related positives, "its limitless nature offers anonymity that has 
opened the door to criminals looking to harm innocent children." Fair 
enough. Privacy critics, though, are countering that the bills could apply to 
the Wi-Fi hotspots that businesses, libraries, coffee shops, college campuses, 
and even end users operate, with email log-ins, Web history, user form data, 
and other information being fair game. A 

Last.fm Gives As Good As It Gets 

Did Internet radio destination Last.fm really hand over user data to the RIAA 
after U2's new "No Line On The Horizon" album leaked online before its release 
in February as TechCrunch rumored? CBS-owned Last.fm fiercely denied as 
much via Twitter, email, forums, posts at TechCrunch, and an expletive-laced 
post on the Last.fm blog. The RIAA also denied the rumor, which came after 
"Horizon's" tracks showed up on BitTorrent sites and spread like wildfire. 
TechCrunch cited a source with a friend at CBS who suggested Last.fm gave the 
RIAA log data of users listening to the unreleased (and illegal) tracks. To its cred- 
it, TechCrunch has consistently updated its original post but has still taken a 
beating in many circles concerning the validity and timing of its information. A 

Is This What The 
Web Was Created For? 

Here's one explanation as to why everyone and his pet goldfish has created a 
Facebook account these days: Recent research from search engine Yasni.com 
indicates half of 1,700 British Web users surveyed have stalked an ex-significant 
other online via a social networking site. Somewhat surprisingly, women (62%) 
are more apt to spy on an ex than men (46%). That 97% of those surveyed 
reported they've searched their own names is believable, though 57% of respon- 
dents claiming simple curiosity rather than jealousy (21%) was the impetus to 
search an ex's is harder to swallow. Steffen Ruehl, Yasni CEO, stated, "The fact 
that so many Brits use the Internet and services like ours to provide them with 
undetectable access to other people's lives is a fact of today's online society." A 
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The CBC Does 
Concerts On Demand 

Two of our favorite words are "on demand," 
which is why we've been dialing our Internet 
browser northward recently to the Canadian 
Broadcasting Corporation's Concerts On 
Demand page ( www.cbc.ca/radio2/cod) . which 
has 900-plus shows in 15 genres for streaming in 
WMA. Got the blues? May we suggest the excel- 
lent Derek Trucks 
Band's Nov. 10,2008, 
gig at the Jazz & Blues 
Festival in Fredricton, 
New Brunswick, as a 
pick-me-up? If jazz is 
more to your liking, 
Ellis and Branford 
Marsalis' March 2008 
performances at 
Toronto's Canadian 
Songwriters' Hall of 
Fame Awards should 

satisfy. Any selection, however, nicely provides 
artist info, track listings, a photo gallery, user 
comments, ratings, and suggestions for shows 
from similar artists. A 

Academic Earth Can Lecture 
Us Any Time It Wants 

If you've been meaning to bone up on your 
lumped circuit abstraction knowledge but secur- 
ing a classroom seat at MIT just isn't in the cards, 
don't despair. You can still bask in the wisdom of 
Professor Anant Agarwal's lecture "Introduction 
and Lumped Abstraction" and 25 other video lec- 
tures in Agarwal's Circuit & Electronics course at 
Academic Earth (www.academicearth.org) . The 
site's lectures currently cover astronomy, econom- 
ics, history, physics, religion, and 12 other sub- 
jects as provided by top profs from Berkeley, 
Harvard, MIT, Princeton, Stanford, and Yale. A 




The World is Flat 3.0 - a 
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Terry Childs Had "Network 
Security Best Practices" In Mind 
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We first detailed news concerning Terry Childs — the San Francisco 
Technology Department admin who reportedly became a "bit maniacal" 
before allegedly hijacking the city's WAN in July — in CPU 's October 
2008 issue. Mayor Gavin Newsome ended the data seizure days later 
upon visiting Childs in jail, where he remains on a $5 million bond fac- 
ing charges that could net him seven years in prison. In February, 
Childs granted a jailhouse interview with Info World's Paul Venezia, 
insisting "his actions were in line with network security best practices." 
Childs stated he won't accept a plea agreement ("I'd lose my CCIE, 
and I worked too hard for that") and only a full exoneration will suf- 
fice. San Francisco officials, meanwhile, expect it will take Si million or more 
to rectify the situation. A motion to drop the charges was set for court in late February, and 
Childs is reportedly seeking $3 million in damages from the city. A. 
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"Mr. Lumbergh Told Me To Talk To Payroll" 

A "clerical error" that resulted in Microsoft overpaying 25 employees it laid off in January 
also resulted in scads of bad pub when Microsoft later asked the former employees, via letter, 
for the money back. After one letter turned up on TechCrunch and word spread, Microsoft 
had a change of heart and told the ex-workers to keep the extra loot. In one interesting turn, 
the Atlanta Journal-Constitution asked its online readers if they'd have returned the cash if in 
a similar position. While a post from Jeff proclaimed, "To those of you that were laid off 
recently and said they would keep the money, then that is a pretty good example of why you 
were laid off in the first place," our favorite response came from a poster named Steve, who 
suggested, "For the MS person who authorized 'requesting the money back,' move his desk 
to the basement and take away his red stapler." Mmm, yeah. . . . A 
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2009 Pwn20wn Targets Mobile OSes & Browsers 

3Com's TippingPoint security division is turning its attention to mobile OSes and browsers for 
its Pwn20wn contest at this year's CanSecWest conference in March. Prizes of $10,000 will 
go to those successful in breaking fully patched smartphones running Windows Mobile, 
Android, Symbian, BlackBerry, and iPhone OSes. The first hacker to break in to each device 
also gets to keep it and enjoy a year's worth of free service. Elsewhere, the first person to 
break IE8, Firefox, or Chrome on fully patched Sony Vaio notebooks running Windows 7, 
as well as Safari or Firefox on a MacBook running Mac OS X, will get $5,000. If more than 
five prizes are awarded, TippingPoint will pay out $5,000 for the Most Interesting Browser 
Flaw, Most Interesting Mobile Flaw, and Best In Show. Note to black hats: TippingPoint 
doesn't publicize the breaks. Rather, they're used to bolster its ZeroDay Initiative and are 
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Study Estimates Federal Agencies Could Save Billions 

A recent "The DIY Federal IT Bailout" study from IT-based portal 
MeriTalk, Red Hat, and DLT Solutions estimates that 30 key federal 
agencies would save roughly $23.6 billion during fiscal years 2007- 
2009 if the agencies were to start from scratch and use more open- 
source ($3.7 billion in savings), cloud computing/SaaS ($6.6 billion in 
savings), and virtualization ($13.3 billion in savings) technologies vs. 
current approaches. Among the calculations is $467 million in estimat- 
ed savings the U.S. Air Force would experience if it started from the 
ground up and used more open-source software, $ 1 billion savings for 
the U.S. Army if it used more virtualization software, and $551 million 
for the Homeland Security Department if it used more cloud/SaaS- 
based software. Encouragingly, the report states that the savings "do 
not encapsulate the full potential savings opportunity within the 
Federal government. The real opportunity is even greater." ▲ 





..Translation - we've already got the funding we need. 

How could we use the funds? 




$3.7B in Open 
Source Savings 


^^^^L Purchase a new smartphone 

|^ and laptop for every Federal 

r civilian employee 4 










S13.3B in 

Virtualization Savings 


^^^^k Replace nearly all of the funds 

|^ spent by the Federal government 
r on energy in FY08 5 










S6.6B in Cloud 

Computing/SaaS Savings 


■^ than 107,000 Federal civilian 
^^^^^T employees for FY09 6 


• IT infrastructure data source: OMB EihlDIt 53s. ftHa 
each technology. 
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Gmail Outage Gives Birth To Status Dashboard 

At least a few positives came out of the 2.5-hour outage that 
Gmail users experienced in late February, which was related to 
"unexpected side effects of some new code" that occurred dur- 
ing a "routine maintenance event" in a European Google data 
center. First, Google gifted businesses, government agencies, 
and subscribers of its $50 Google Apps Premier Edition with 
15 days of free service (roughly $2.05 per user equivalent). 
Second, Google released a new Google Apps Status Dash- 
board for subscribers that, beyond providing an RSS feed, 
displays current service statuses for Gmail, Calendar, Talk, 
Docs, Admin Control Panel, and other apps. Less positive was 
a phishing attack that circulated via Google Talk (as well as 
Yahoo!, Microsoft, and MySpace IM apps) asking recipients 

to "check out this video." Those who used the provided tinyurl were steered to a site called ViddyHo.com 
that sought usernames and passwords. A 
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Millions Of Apple App Downloads = Little Actual Usage 

Users have grabbed apps from Apple's App Store 500 million-plus times since July 2008, but that doesn't 
mean they keep using those apps long afterward. According to recent data from Pinch Media based on 
analysis of 30 million downloads, only 20% of users who download free iPhone apps use the pro- 
gram the following day. Only 30% who pay for an app return to it the day after. Worse, 
Pinch Media indicates only 5% actively use a downloaded app after a month, ^ 
and only 1% remain active users after 90 days. For devel- ^ 

opers, Pinch's data shows if an app sneaks in to 
Apple's top 100 rankings, the daily new user total 
multiplies by 2.3. Elsewhere, free apps run 6.6 
times as often as paid apps. Sports apps retain 
more users over the short term, while entertain- 
ment apps see the most long-term use. A 
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Looking to beat the heat this summer? Ready for a real IT adventure? Got thermal underwear? If you are trained in communica- 
tions and information systems (and have a strong constitution), then Raytheon Polar Services and the National Science Foundation 
want to send you to the McMurdo or South Pole Antarctic research stations as a Communications Coordinator. Don't expect your 
usual IT job here. Talk about mission critical. You will be the main point of contact for emergency response, search and rescue, 
and field party communications. You will need to manage high-frequency, VHF, and voice satellite technology along with VoIP 
and analog phone systems to keep your base in contact with researchers in the field. This is a high-pressure job in a low-tem- 
perature climate. McMurdo Station is 2,200 miles south of New Zealand and is built on the southernmost bare ground that is 
still accessible by ship in the Antarctic. 

seeker.dice.com/jobsearch/servlet/JobSearch?op=502&dockey=xtiil/2/8/286ef59deb9ael7f28de8559bd5297b6@endecaindex&source=5 




I I /0 Percent of online 
adults who have used Twitter 
or microblogging services 

(Pew) 

www.pewinternet.orq/pdfs/PIP% 

20Twitter%20Memo%20FINAL.Ddf 



35% 



J J /{J Percent of online 
adults who have a social 
networking profile 

(Pew) 

www.pewinternet.org/pdfs/PIP 
Adult social networking data 

memo FINAL.pdf 

10.3 million 

Number of Americans who 

access video on their mobile 

phones each month 

(Nielsen) 

www.nielsen.com/solutions/Nielsen 
MobileVideo Januarv2009.pdf 

63,736,000 

Number of U.S. mobile 
customers who send/receive 
photos or video monthly 

(comScore) 
www.comscore.com/Dress/release 
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Playing Our Way Through The Recession 

How do Americans respond to an economic downturn? They tend to cocoon; spend more time 
online; and play, play, play. According to comScore, the audience for online gaming sites grew 27% 
during the last year, while the total time spent gaming online jumped a remarkable 42°/o. We now 
spend 4.9% of our time online absorbed in a game. The big winners in this 
pursuit of playfulness are Yahoo! Games, which attracted more than 19 
million players in December 2008, and Electronic Arts, whose various 
casual and hard-core gaming sites recruited 15 million players. 
Advertisers took notice, too. They upped their ante in supporting 
free games by purchasing 29% more display ads in the online 
gaming category compared to the previous year. 
www.comscore.com/press/release.asp?press=2706 
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After years of cutting in to traditional bj 
as the erosion of old media stabilise;. 



UserS (2006 to 2008) 

oadcast and print media use, digital media still grows 





2006 


2007 


2008 


Major Network TV News 


710/0 


650/0 


650/o 


Local Newspapers 


69% 


620/o 


630/o 


Local TV News 


740/o 


61 0/0 


620/o 


Search Engines 


61 0/0 


6OO/0 


590/o 


Cable Network News 


470/o 


460/o 


490/o 


Email Newsletter 


400/o 


350/o 


420/o 


Shopping Web Sites 


170/o 


16% 


350/o 


Talk Radio 


360/o 


260/o 


31o/o 


Cable TV News Web Sites 


380/o 


230/o 


31o/o 


Social Networking Sites 


170/o 


220/o 


260/o 


Blogs 


130/o 


190/o 


240/o 


Consumer Magazines 


230/o 


N/A 


18% 


Podcasts 


50/0 


60/0 


70/0 


RSS News Feeds 


50/0 


50/0 


70/0 


Mobile Media 


50/0 


40/0 


60/0 



Source: Ketchum and USC Annenberg Strategic Public Relations Center, January 2009 
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Register your business website and save! 
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The 1&1 Business Package gives you everything 
you need for a professional website. 3 domains, 
site-building tool, 2,500 e-mail accounts, 
search advertising vouchers and more! 

Starting at $9^d/rnonth 

now S4.99/ITIO.* {first 6 months) 



PREMIUM SERVERS 




Designed specifically for high performance needs, these 
top-of-the-line AMD™ processors feature energy 
efficient technology, reducing costs and environmental 
impact with increased perforrnance-per-watt. 1&1 
matches 100% of the energy consumed in our 
data center with Renewable Energy Certificates. 

Starting at $1 9^997month 

now $99.99/mo.* (first 6 months) 




E-COMMERCE SOLUTIONS 




Set up your online store and start selling. Integration 
with eBay®, Shopzilla™, Google Product Search™ 
and Shopping.com® included! 

Starting at $24J£9/fnonth 

now $1 1 .99/mo.* {first 6 months) 



Now accepting 

PayPal 
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trademarks of l&l Internet AG, all other trademarks are the property of their respective owners. © 2009 l&l Internet, Inc. All rights reserved. 
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by Alex St. John 



The Recession On Your Desktop 



A battle of unprecedented scale is being waged between Microsoft, 
retailers, and PC OEMs for control of your Desktop. As every- 
one knows, hard times have fallen on all the players. Consumer elec- 
tronics retailers are dying off right and left, Microsoft is laying people 
off, and PC sales are off a record 25%. The Desktop of a new com- 
puter is vital real estate for software sales because it is the only place 
where it is still possible to ship preinstalled software that is fully test- 
ed to work reliably on a computer in a ^^^^^^^^^^^ 
completely known state. The fact is that 

the OEMs are the only companies actu- 

ally qualified to certify the reliability of f 

software preinstalled on a new PC 
because they are the ones responsible for 
determining the complete state of any 
new computer they ship. Neither 
Microsoft nor the retailers have access to 
the information necessary to reliably 
configure software for a new PC. The 
retailers are hugely threatened by the 
OEMs shipping PCs with preinstalled 
software because, of course, this threat- 
ens their sales of increasingly obsolete 
boxed retail products. Microsoft is huge- 
ly threatened by the OEMs doing this 
because the OEMs might get it in their 
heads to ship software products from 
companies other than Microsoft . . . 
which can't be tolerated. 

The result is a mess of embarrassing 
proportions, which provides endless legiti- 
mate fodder for Apple ads. Some retailers of 
consumer PCs in the United States are now 
wiping the preinstalled and pretested trial soft- 
ware shipped on all new PCs in their stores 
and replacing it with untested trial software. A 
few even try to charge the consumer for doing 
this as an "optimization service" that improves 
your new computer's boot time, which is true 






Because Apple plays the part of 

Microsoft, the OEM, and the 

application developer, there is no 

ugly free-market competition 

mucking up their desktops. 
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in part only because Vista spends a ton of time on first boot adding 
security codes to all the files on the file system; thus, your computer 
will boot faster when you take it home — because store employees 
already booted it once. These services also disable the preinstalled secu- 
rity software on new PCs, which, contrary to popular belief, is the only 
application that OEMs preinstall other than the OEM's driver update 
service that actually impacts boot time. 

^^^^^^^^^^^^ Microsoft, of course, is attacking your 

Desktop from the other side. Since the 

DOJ trial ended, the Justice Department 

>i has pretty much abandoned all oversight 

of any perceived monopolistic practices 
Microsoft engages in. With Windows 7, 
Microsoft is quietly usurping more store- 
front space on the Desktop to drive traffic 
to Microsoft-controlled stores. Thus a 
new Windows 7 PC you purchase may 
come with a medley of preinstalled soft- 
ware from three sources that have been 
tested to greater or lesser degrees on an 
entirely new OS with entirely new drivers. 
Inevitably, consumers are confused as to 
who to call when something doesn't work. 

Historically, when the OEMs have 
tried to take the initiative to clean up 
the Windows Desktop experience, 
Microsoft actively undermines their 
efforts. Where did the obnoxious Vista 
sidebar come from? Microsoft added it 
to Vista to prevent a major OEM from 
shipping its own sidebar application with 
Windows to consolidate and better organize 
the icon clutter on new PC Desktops. The 
Windows 7 Taskbar is probably intended to 
deter another major PC OEM from ship- 
ping an Apple-like toolbar, also intended to 
clean up the Desktop icon clutter. 

Ironically, the lack of software alternatives 
for the Mac OS has been a benefit to Apple's 
user experience because there is no other 
software to compete with Apple's offerings, 
and Apple simply charges a huge premium 
for the Mac and claims the software is free. 
Because Apple plays the part of Microsoft, 
the OEM, and the application developer, 
there is no ugly free-market competition 
mucking up their desktops. A 
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These Gizmos Don't Sing It, They Bring It 




Nothing says "get away from it all" like 100 days and 
100 nights above the least-populated area on earth. 
At least when you come back down, you'll have screen- 
popping video and ultra-clean floors to come home to. 
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by Marty Sems 

Panasonic 3D Full HD Plasma 
Home Theater System 

This CES wonder has us seeing double. Double the definition, 
that is. No, it isn't a cut-down Quad HD or 8K panel, but 
rather a 103-inch, 3D plasma that produces a full, 1,920 x 
1,080 image for each eye ( www.panasonic.com) . You wear 
synchronized shutter glasses to separate the two. It's certainly a 
more effective and modern type of 3D than the cheesy 
anaglyph stuff aired during the middle of the Super Bowl (and 
really, there were a couple of commercials we would much 
rather have been three-dimensional). The current reality will 
leave you flat, however. You need special Blu-ray Discs and a 
special BD player to get the 3D effect, and there's no word on 
when any of this will be available. Nor of the eventual price. 

Aerostar Super-Pressure Balloon 

Antarctica, the Hoth continent, has always been demanding on 
equipment design. NASA's need for a scientific experiment 
platform capable of hovering a multiton payload in near space 
has led to some intense innovation in old-fashioned balloon 
tech. Whereas the volume (and thus, the altitude) of typical 
zero-pressure balloons rises and falls with the temperature 
changes of the frigid days and nights, thanks to one of Gay- 
Lussac's laws, this "super-pressure," constant-volume prototype 
( www.aerostar.com) can maintain a relatively stable altitude 
even with a 1,500-pound payload. Even more incredibly, the 
274-foot diameter, 7-million cubic foot helium balloon can do 
so for weeks at a time. On board are GPS, satellite links, and 
other electronics. NASA's goal for next year is a bigger 20- to 
22-million cubic foot model that can stay at the edge of space 
(110,000 feet) with a three-ton cargo for 100 days. For out-of- 
atmosphere experiments involving high-energy cosmic rays and 
astronomy, the six-figure balloon will be much cheaper than a 
satellite or rocket. 

Oreck Halo 

Laugh if you want to, but if your carpet or hardwood floor real- 
ly does contain 4,000 times the germs and bacteria of a toilet 
seat, the joke's under you. Time to play Halo ( www.oreck 
.com) . Most of us wouldn't even dream about shelling out 
$599.95 for a flippin' vacuum cleaner, but you might have 
nightmares after you read about all the bacteria, viruses, mold, 
and critter eggs in a typical square inch of carpet. The Halo's 
HEPA13 filter catches a lot of this, thanks to the individual 
motors dedicated to agitation and suction, but it's the UV-C 
lamp on the bottom of the vacuum that can kill up to 80% of 
bacteria with each pass. The ultraviolet light is effective on 
mold, flea and dust mite eggs, and viruses, too, taking less than 
half a second to kill E.coli, salmonella, and even anthrax. Now 
if only they made a UV attachment for keyboards and mice. A 
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Battle Blu-ray 

We Take A Trio Of Burners For A Spin 



When we first embarked on doing a 
Blu-ray drive roundup many weeks 
ago, we assumed there would be a fleet of 
options to review. Why not? The format 
war is over. Halfway through 2008, Parks 
Associates predicted that Blu-ray players 
would reach 5 million units for the year 
and grow to 40 million by 2012. Head- 
lines sang the praises of BD movie sales 
over the holiday season. 

So imagine our surprise to learn that we 
could find fewer than half a dozen recent- 
release Blu-ray burner drives available. 
Many options are BD-ROM with DVD 
burning, but come on. If you're going to 
burn to media at all, this is the age of 
photo-quality HD. It takes a 25GB BD-R 
disc to fit two hours of H.264 video at 
1080p with a 25Mbps bit rate. And what 
about archiving? Our humble iTunes 
Music folder currently stands at 94.2GB. 
Family photos alone ring in at 22.5GB, 
and who knows where to even start count- 
ing all the video? One smart backup strat- 
egy entails copying this data onto some 
form of media and storing it outside the 
home. Juggling five, maybe 10, discs is 
manageable, but recordable DVDs would 
require dozens. 

We reviewed the internal Sony BWU- 
300S ($399.99) in the January 2009 issue 
(see page 33) and the LG GGW-H20L 
($449.95) BD-RE/HD DVD in our May 
2008 issue. (See page 29.) Both remain 
two worthy options. But where are some 
of the other big names? Plextor has yet to 
make a burner. Asus doesn't list a BD 
burner. Lite On had its DH B41S and 
then discontinued it. Why? 

Sure, we know the economy is down. 
Yes, the Sony drive costs $399.99. But not 
enough demand even for small businesses to 
approach BD as a storage component or 
videographers to adopt it for their HD pro- 
jects? It just doesn't make sense! We believe 
there's a Blu-ray burning market out there 



for PCs. Perhaps it's not huge yet, but 
the growth of endless accumulation of 
media makes easy, high-capacity, and 
increasingly affordable removable media 
ever more needed. 



the one. Addonics has wrapped LG's 
internal 6X GGW-H20LK in a sturdy 
aluminum shell with additional plastic 
protection surrounding the front and 
back panels. (There's a clear faceplate 
that snaps across the front to further 
shield the bezel during travel.) The look 
isn't particularly sexy, but it's tough and 
lightweight — just the thing to bounce 
between your desktops, notebooks, and 
maybe a work site or two when you're 
not yet ready to invest in multiple drives. 



Zebra ZBW-H63DEU 

$359 
Addonics 

www.addonics.com 
• ••< 



How We Tested 

We used Intel's 
DX58SO mother- 
board loaded with a 
3.2GHz Intel Core i7 
Extreme 965, 3GB of 
PC3-8500 memory, 
an Nvidia GeForce 
9600 GT, and Win- 
dows Vista 32-bit 
with SP1 loaded onto 
an Intel 80GB X25- 
M solid-state drive. We backed our rig 
with PC Power & Cooling's Turbo-Cool 
860 PSU. We threw in our trusty Plextor 
PX-716SA, a 16X DVD burner, as a 
baseline reference. 

Knowing that people will use their 
burners for plenty more than just BD 
media, we examined performance across 
CD and DVD tasks, as well. We used 
Nero DiscSpeed test read transfer rates 
on a CD (BT's album "This Binary 
Universe") and a BD movie (disc 3 of the 
"Firefly" series). For extraction, we used 
iTunes to rip the BT disc and DVD 
Decrypter to extract the 1GB 10_2 VOB 
file on "Kung Fu Panda." We used 
"Indiana Jones and the Kingdom of the 
Crystal Skull" for our DVD read speed 
tests. Finally, we built two media 
archives, one 4GB collection of photos, 
music, and videos to burn onto 8X Ver- 
batim DVD+R discs and a 20GB collec- 
tion to burn on Verbatim's 4X BD-R 
media using CyberLink's Power2Go. 

Addonics Zebra ZBW-H63DEU 

If you need a single Blu-ray drive to 
be everywhere and do everything, this is 




The Addonics unit supports USB 2.0 
and 3Gbps eSATA interfaces. (Both 
cables are included.) We expected to see 
a decent improvement when testing 
with the eSATA connection, but the 
reality is that we found any difference 
between the two interfaces to be negligi- 
ble. Clearly, the drive and media — not 
the interface — are the bottleneck. 

Still, the Zebra turns in decent num- 
bers, especially on CD and DVD tasks. 
Moreover, if you were an early HD 
DVD adopter, this hybrid has you cov- 
ered on HD DVD reading. Read curves 
in Nero look smooth, with an average 
BD speed of 3.66X and a CD read aver- 
age of 30.33X The Addonics DVD 
reads peak at about 13X, whereas we 
saw true 16X on the internal competi- 
tors. However, note the CPU utilization 
on 21% during our Nero 8X CD speed 
test via USB — four times less than LG's 
internal drive. 

Given that the Zebra might be used 
anywhere, we like the idea of having an 
undemanding drive, which, for the 
record, didn't require any additional 
driver installation. Throughput could 
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be higher and fan noise could be lower, 
but Addonics' price is fair for the 6X 
performance, you get CyberLink's 
High-Def suite disc, and there's even a 
headphone jack in the back. The total 
package is a winner. 

LG Super Multi Blue BH08 

LG's flagship SATA-based burner 
specs with 8X BD-R and 16X DVD±R 
reads/writes. This turned out to be 
optimistic, as our Nero tests showed a 



don't like cheesy paper labels or 
Sharpie markers. 

Bottom line: We're more concerned 
with write times than reads, which are 
fast enough even if they lag the field. 
LG's charts in Nero show it to be a sta- 
ble performer, the price is competitive, 
and a couple of extra perks make this a 
good fit for your main machine. Just 
watch out for that CPU utilization at the 
highest speeds. We'd like to see that 
number come down. 




Super Multi Blue BH08 

$249.99 

LG 

www.lge.com 

• •• 




BDR-203 

$279.99 
Pioneer 
www.pioneerelectronics.com 

• •• 



top BD read of about 5X. Looking at 
this, you might suspect the LG drive of 
being a slouch, but the write tests tell a 
more interesting story. On our DVD 
rip test, the BH08 delivered a totally 
underwhelming 23:47 (minutes:sec- 
onds), well over twice the time of our 
Pioneer and Plextor drives. We ran this 
test twice to confirm the results. Clear- 
ly, for reads and extraction, this drive 
may need some firmware patching 
(although the CD rip results were fine). 
But for burning, the BH08 was right in 
line with the pack on DVD burning 
and swept the field on our 20GB BD-R 
write, clearing Pioneer's time by a 
minute and a half. 

There's not a lot you can do to 
spruce up an internal drive, and so far 
no one seems to be bundling blank 
media to sweeten the deal. However, 
LG throws in CyberLink's PowerDVD, 
PowerProducer, PowerBackup, Instant- 
Burn, and Power2Go, which also in- 
cludes LightScribe support. LG's drive 
is the only one in this roundup that 
supports LightScribe, a classy extra if 
you plan on doing a lot of burning and 



Pioneer BDR-203 

For BD reads, Pioneer stomps the 
field. This was the only drive we tested 
that delivered faster DVD rips than our 
Plextor and the only one that started 
BD reads at the slowest center tracks at 
a speed above 2X. Check the Nero 
charts. Addonics and LG both start slow 



then ramp toward a peak. Pioneer starts 
its BD reads at 3.35X, over 50% faster 
than the others in the disc zone that's 
likely to be used the most often. BD 
reads average just under 6X, while the 
others eke out 3.65X and 3.66X aver- 
ages. If you're looking at doing a bunch 
of data transfers from disc, the BDR- 
203 is an obvious winner. Caveat: This 
was the only unit to show noticeable jit- 
ter and pitting in Nero's CD read tests, 
although this is more of a theoretical 
than a practical concern. 

On writes, Pioneer trails LG a bit. 
Interestingly, Pioneer specs 8X on both 
BD-DL and BD-R; LG doesn't list its 
DL write specs separately. This may be 
another Pioneer advantage, but we didn't 
have enough DL media to do compara- 
tive testing. Also, note that Pioneer uses 
4MB of cache to LG's 2MB. Like LG, 
Pioneer throws in the CyberLink soft- 
ware suite, but there's no LightScribe 
support (if you even care). 

Pioneer plainly designed this to be a 
workhorse unit aimed at low price, 
high performance, and not much else. 
In a nod to system builders, there isn't 
even a Pioneer logo on the bezel. If 
your emphasis is on data reads, pick 
Pioneer. Otherwise, we'd pick LG 
among the internals. A 

by William Van Winkle 



Subscribers can go to www.cpumag.com/cpumay09/nerocharts for additional 
performance data. 



BD Burner Benchmarks' 



iTunes I 1GB 



4GB DVD 



20GB BD 



CD Rip DVD Rip burn on 8X -R burn on 4X -R 



Addonics _. 
^W : H63DEy_{ea 
Addonics Zebra 
?BW : H63DELJ .(USB) 
LG Super Multi Blue BHO 
Pioneer BDR-203 
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Mobile Graphics Mojo 

Nvidia's Top Three mGPUs Run Our Gauntlet 




GeForce 9800M 
GTX1GB 

Nvidia 

www.nvidia.com 
• •• 



GeForce 9800M 
GT 512MB 

Nvidia 
www.nvidia.com 

• •• 




GeForce Go 
GTS 512MB 
Nvidia 

www.nvidia. 
• ••• 




Specs: GPU: GeForce 9800M GTX 
(G92M); Core clock: 500MHz; Memory: 
1GBGDDR3 (800MHz); Shaders: 112 
(1, 375MHz shader clock); 256-bit 
memory bus 


Specs: GPU: GeForce 9800M GT 
(G92M); Core clock: 500MHz; Memory: 
1GB GDDR3 (800MHz); Shaders: 96 
(1 ,250MHz shader clock); 256-bit 
memory bus 


Specs: GPU: GeForce 9800M GTS 
(G94M); Core clock: 600MHz; Memory: 
512MB GDDR3 (800MHz); Shaders: 
64 (1 , 500MHz shader clock); 256-bit 
memory bus 



According to research firm iSuppli, 
there were more notebooks sold in 
the third quarter of 2008 than desktops. 
And the mobile graphics market is near- 
ly as diverse as the desktop side. For 
every model of add-in GPU, there 
seems to be an equivalent designed for 
notebooks. So why are there so few 
comparisons pitting mobile GPUs 
against each other? 

Quite simply, the standardization that 
exists on the desktop, which lets you 
drop anything from a GeForce GTX 295 
to an entry-level Radeon HD 4550 into 
the same PCI-E graphics slot, simply 
doesn't exist in the mobile world. In fact, 
given the same model of hardware, the 
software driver packages will vary from 
one notebook vendor to another. Setting 
up true apples-to-apples reviews conse- 
quently becomes a logistics nightmare. 

We were able to sync up with Euro- 
corn ( www.eurocom.com ) , a popular 
system builder who shared our desire to 
see laptop GPUs going head-to-head in 
a fair fight. The OEM supplied us with 
one of its latest Centrino 2 notebooks 
armed with 4GB of DDR2-1066 mem- 
ory and a mobile 2.53GHz Core 2 



Extreme Q9300. It also sent over four 
Nvidia-based GPU "modules." 

We call them modules because the slim 
components hardly qualify as convention- 
al graphics cards. Each device incorporates 
an exposed processor and memory, a slot 
connector, and all of the passive copper 
cooling that'll fit in a notebook. But, kids, 
before you attempt this at home, we're 
trained professionals. Given cramped lap- 
top enclosures and delicate pieces of elec- 
trical tape-covered copper, we wouldn't 
recommend swapping your mobile gam- 
ing machine's graphics often. (Besides, 
you have to consider the typical thermal 
issues associated with cramped notebook 
components before upgrading.) 

Our plans to pit mobile GPUs against 
each other seemed to be simplified when, 
late last year, Nvidia became the first 
graphics vendor to release a unified dri- 
ver package for all of its mobile products 
rather than rely on vendor-specific up- 
dates. At press time, though, Nvidia's 
software was still in beta, so it was a 
slight disappointment when it failed to 
recognize our GeForce 9800M GTX. In 
order to get that board updated to the 
latest software versions available, we were 



forced to experiment with the enthusiast 
community's hacked mobile drivers. 

Nvidia GeForce 9800M GTX 1GB 

The first mobile module we installed 
in our test bed was Nvidia's GeForce 
Go 9800M GTX, currently the compa- 
ny's fastest notebook graphics proces- 
sor. A DirectX 10 part, the 9800M 
GTX derives from the G92 graphics 
core. What you might find surprising, 
though, is that the GeForce 9800M 
GTX doesn't give you the same perfor- 
mance as a GeForce 9800 GTX desk- 
top card. At full strength, the 9800 
GTX sports 128 shader processors, a 
675MHz core clock, and memory run- 
ning at 1.1 GHz. The mobile version is 
limited to 112 shaders, a 500MHz 
core, and 800MHz memory. 

Nevertheless, it's still a flagship. By 
default, Eurocom's M570TU Monte- 
bello mobile workstation is outfitted 
with a GeForce 9800M GTS. Stepping 
up to the GeForce Go 9800M GTX is a 
$491 upgrade (at press time) — more 
expensive than a dual-GPU GeForce 
GTX 295 for your desktop, for example. 
Naturally, we'd hope that the pricey 
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module is able to make as much of an 
impact on mobile gaming. 

The benchmarks indeed confirm that 
Nvidia's GeForce 9800M GTX is the 
fastest notebook GPU in the company's 
arsenal, but not by what we'd consider to 
be a nearly $500 margin. In 3DMark 
Vantage and Far Cry 2, the 9800M GTX 
holds a commanding lead, regardless of 
resolution. That lead extends to the rest 
of our benchmark suite at 1,280 x 1,024, 
where the high-end card's extra memory 
and higher clocks help it maintain 
playable frame rates. 

It's worth noting, though, that much 
of the card's performance is contingent 
on which driver version you use. The 
package included by Eurocom was 
176.02, which didn't include PhysX/ 
CUDA support, was about 10% slower 
than our reported numbers in Far Cry 2, 
and was a bit slower in Crysis, too. Dri- 
ver package 179.28, available from Nvid- 
ia, failed to recognize the hardware, as 
did a beta release Nvidia subsequently 
sent. (Nvidia tells us that these driver 
issues should be corrected by the time 
you read this.) The hacked driver we 
used to get our module current isn't sup- 
ported in any way — an understandable 



cause of concern for enthusiasts dropping so 
much money on such an expensive upgrade. 

Nvidia GeForce 9800M GT 512MB 

The GeForce 9800M GT is cut back 
ever so slightly from the 9800M GTX's 
specs. It centers on the same graphics 
processor with 96 shaders instead of 1 12. 
A 500MHz core and 800MHz memory 
clock remain constant, although the 
shaders run just a tad slower (1,250MHz). 
Moreover, a drop from 1GB of GDDR3 
RAM to 512MB will limit the number of 
resolutions that are playable with extras 
such as antialiasing and anisotropic filter- 
ing turned on (not that we'd expect to 
play many games on the road with eye 
candy cranked up). 

Relaxing the hardware specs has a pro- 
found impact on the 9800M GT's price 
tag. Stepping up to the GeForce 9800M 
GT from the stock GeForce 9800M GTS 
costs $268 on Eurocom's site. Although 
that's still equivalent to the price of a 
Radeon HD 4870 1GB, it's far more 
palatable than the 9800M GTX's $475 
upgrade cost. 

Better still, the GeForce 9800M GT 
is almost as capable as the flagship 
9800M GTX. Yes, the 9800M GT did 



Mobile GPUs Do Battle 

Armed with a Eurocom notebook, we swapped three of Nvidia's GeForce 9800M 
mGPUs to determine the performance gains you could expect by moving up the ladder. 
The GeForce 9800M GTX reigned supreme, but considering the 9800M GTS 1 
respectable showing, you'll need to carefully weigh just how much you're willing to 
spend to be sailing on the flagship. 



GeForce 9800M GTX 



3DMark Vantage P5822 

GPU'Srjore"" " "4618 "" 

1,024x768 
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GeForce 9800M GT I GeForce 9800M GTS 



trail the GTX in all of our benchmarks, 
but every resolution playable on the 
pricier chip is also playable on the GT. 
Given a greater than $200 delta, the GT 
is a significantly better value (though 
not the best). Also worth noting is that 
Nvidia's official mobile driver package 
does detect the GeForce 9800M GT 
and won't enable PhysX in games such 
as Mirror's Edge and CUDA support to 
accelerate video transcoding. 

Nvidia GeForce 9800M GTS 512MB 

Eurocom's M570TU comes with the 
GeForce Go 9800M GTS as its standard 
graphics option, so do the math on approx- 
imately how much cheaper it is compared 
to the 9800M GT and GTX. Fittingly, you 
also get a lot less graphics processing power. 
The GeForce 9800M centers on the G94 
processor, armed with 64 shaders. The 
chip's core runs at 600MHz. Its shaders 
cruise along at 1,500MHz, and its 512MB 
of GDDR3 operates at 800MHz. 

Performance drops yet again, under- 
standably. But the reduction isn't so 
severe as to make any of the settings that 
were available on the 9800M GTX and 
GT inaccessible. In fact, the only con- 
figuration we wouldn't recommend 
would be Crysis at 1,280 x 1,024. 
Frankly, with its 6fps advantage, the 
GeForce 9800M GTX isn't exactly 
viable, either. For Far Cry 2, Call of 
Duty 4, and Left 4 Dead, the GTS is 
absolutely ample. 

Like the GeForce 9800M GT, Nvidia's 
official 179.28 driver release recognized 
the 9800M GTS, enabling CUDA and 
PhysX support. Nvidia recently commit- 
ted to launching a new unified mobile 
driver package on a quarterly basis, which 
should help keep the company's notebook 
offerings up-to-date. 

Given its cooperation with the latest 
drivers, respectable performance, and a 
greater than $250 price break off the next 
step up, Nvidia's GeForce 9800M GTS 
rises to the surface as the most attractive 
option in the company's mobile portfolio. 
Everything else simply costs too much for 
the performance gains. A 

by Paul Cross 
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Gigabyte GA-EX58-UD4P 



We've already established that Intel's 
Core i7 processor family is a perfor- 
mance monster. (See page 26 of the Jan- 
uary 2009 issue.) And we've seen that the 
initial round of X58-based motherboards 
supporting the LGA 1366-based CPUs 
were incredibly expensive. (See "X58 
Explosion" on page 1 8 of the February 
2009 issue.) So what's a performance-hun- 
gry power user to do when the object of his 
desire simply costs too much? Why, sit 
back and wait for ultra-competitive moth- 
erboard vendors to strip out a few features 
and pull down prices on the platform. 

In the case of Intel's X58, it didn't take 
long. The boards represented in our first 
X58 roundup hovered around $350. To- 
day, Gigabyte's EX58-UD4P is selling for 
about $100 less. Given the current $70 
price gap between its flagship EX58-Ex- 
treme and this more mainstream offering, 
you might have expected Gigabyte to cut a 
lot of functionality. But the features we'd 



Specs: Socket LGA 1 366; Chipset: 
X58/ICH10R; Max memory: 24GB (DDR3- 
1333); CrossFireX and SLI graphics support; 
Slots: 3 x PCI-E x16 (2 x16, 1 x8 speeds), 1 
PCI-E x4, 1 PCI-E x1 , 2 PCI slots; Ports: 8 
SATA 3Gbps; 3 FireWire 400, 12 USB 2.0 



EX58-UD4P 



GA-EX58-UD4P 

$259 

Gigabyte 

www.gigabyte.us 

• ••• 




consider most important — six memory 
slots, CrossFireX, and SLI graphics sup- 
port — carry over to the EX58-UD4P. 
Notably missing are two SATA 3Gbps 
ports (down from 10), one GbE controller, 
and the massive cooling apparatus that fea- 
tured an integrated waterblock. Instead, 
this board sports a passive heatpipe circuit 
with smaller northbridge, southbridge, and 
voltage regulation heatsinks. 

You can expect the EX58-UD4P to per- 
form just like the EX58-Extreme we re- 
viewed in February. After all, it centers 
on the same PCB design. Armed with the 
Core i7 965 processor, a 6GB OCZ DDR- 
1333 memory kit, and the 80GB Intel SSD 



used in our X58 roundup, we reran the test 
suite on Gigabyte's EX58-UD4P. The 
Mainconcept and Xvid tests both fell with- 
in two seconds of the EX58-Extreme (1:25 
and 2:50 [minutes: seconds], respectively). 

The bottom line is that Core i7 and 
X58-based platforms are no longer just for 
the affluent. A Core i7-920 CPU sells for 
about $280, and Gigabyte's EX58-UD4P 
goes for less than $260. Of course, if you're 
comfortable giving up two DIMM slots 
and SLI support, Gigabyte's EX58-UD3R 
dips in under $200 — perfect if you were 
planning to go with a CrossFire setup. A 

by Paul Cross 



Gigabyte MA790XT-UD4P 



Until now, AMD's Dragon platform 
concept has centered on the compa- 
ny's 790GX chipset with integrated Ra- 
deon HD 3300 graphics. But enthusiasts 
don't want to pay extra for a built-in 
GPU when their gaming needs require 
the muscle of a discrete card. Of course, 
there's the 790FX, with its 42 lanes of 
PCI-E 2.0 sitting atop AMD's chipset 
portfolio, but that's another pricey propo- 
sition, especially with Phenom II geared 
toward value-conscious power users. 

But there's a lesser-known chipset 
model under the 790FX called 790X. It's 
equipped with fewer available PCI-E lanes 
than the 790FX and doesn't include inte- 
grated graphics, making it an ideal foun- 
dation for building low-cost boards that 
still showcase Phenom II's capabilities. 

Gigabyte's MA790XT-UD4P is the 
first 790X-based offering we've seen with 
the new Socket AM3 interface, which 
means it's able to support the latest Phe- 
nom II X3 and X4 processors (but not the 
AM2/AM2+ models that came before). 



MA790XT-UD4P 

$139 
Gigabyte 
www.gigabyte.us 
• ••< 



Specs: Socket AM3; Chipset: 790X/SB750 chipset; Max memory: 16GB (DDR3-1600); 
CrossFireX graphics support; Slots: 2 PCI-E x16 (x16, x8 signaling speeds), 3 PCI-E x1, 
2 PCI; Ports: 8 SATA 3 Gbps, 3 FireWire 400, 12 USB 2.0 




The AM3 interface also means spending 
extra on DDR3 memory, which costs 
more than DDR2 and doesn't have a cor- 
responding impact on performance. 

Although it's priced at an aggressive 
$139, the MA790XT-UD4P manages to 
incorporate plenty of the features found on 
Gigabyte's higher-end motherboards. It 
includes eight SATA 3Gbps ports, Gigabit 
Ethernet via Realtek's latest 81 1 1DL con- 
troller, FireWire 400, and plenty of USB 
2.0. The board's expansion slot arrange- 
ment is interesting, too. Although there are 
two PCI-E xl6 slots, only one is wired to 



support 16 lanes. The other is limited to 
eight. But when you drop in a pair of 
graphics cards in CrossFire, they both 
revert to x8 signaling speeds. 

If value is your thing, it doesn't get 
much better than the 790X chipset. And 
matched up to a CPU such as AMD's 
Phenom II X3 720 Black Edition (a chip 
that we've successfully overclocked to 
3.9GHz using stock cooling), you can 
buy a motherboard and processor for the 
price of Intel's entry-level i7 920. A 

by Paul Cross 
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Antec Veris Multimedia Station Premier 



Antec's Veris Multimedia Station Pre- 
mier lets you turn any PC case with 
two available 5.25-inch bays into a sexier 
media center chassis. The heart of this up- 
grade is the combination IR receiver/LCD 
/button and knob console. Antec also throws 
in a full-featured remote control optimized 
for various media center platforms, includ- 
ing the bundled iMon iMedian HD soft- 
ware. Connect a few system power bypass 
wires, attach either the internal or external 






y— . 7, 7, n r, <• „A 



USB lines, and install the iMON software, 
and you're ready to manage all your media. 

By default, Antec's LCD gives you a 
scrolling readout of everything from your 
CPU model to news headlines, but its ghost- 
ing, low contrast, blocky resolution, and lim- 
ited viewing angle make us wish Antec had 
opted for a VFD or a better LCD. Play 
music, and it shows a spectrum analyzer. 
Run a slideshow, and you'll see the file name 
of the current image. With aluminum knobs 
for navigation and volume, plus mode (pic- 
tures, video, DVD, TV, etc.) and control 



Veris Multimedia Station Premier 

$119.95 
Antec 

www.antec.com 
• ••< 



Specs: Requires 2 5.25-inch case bays; iMedian HD supports up to 1080p resolution; 
supports CD/DVD, removable storage, network media, and digital/analog TV tuners; 
compatible with Windows XP and Vista. 



(play, skip, pause, etc.) buttons, you can con- 
trol your media just as you would with stan- 
dard home-theater components. The look is 
impressive, and the build quality feels solid. 

We found the iMedian software more dif- 
ficult to navigate than Windows MCE 
(although iMedian HD displays more infor- 
mation about each file). Fortunately, iMon's 
drivers work equally well with both plat- 
forms. The iMon Manager lets you add addi- 
tional news sources, Webcasting stations, and 
button associations for the remote. 

If you want the deep flexibility of LCDC 
or other utilities that give fine programming 
control over the front-panel display, look 
elsewhere. Conversely, if you like the Multi- 
media Station concept but want something 
smaller, check out the single-bay Elite or 
Basic models or the exteral Multimedia 
Station E-Z. All are based on iMon's soft- 
ware and an IR-based remote control. ▲ 

by William Van Winkle 



Asus M4A79T Deluxe 



Fans of AMD processors have to be 
particularly astute nowadays when 
they shop for Asus motherboards — the 
model names have become uncomfortably 
similar. For instance, the M4A79 Deluxe 
is a Socket AM2+ board based on AMD's 
790FX chipset. But add just one letter, 
and you get the M4A79T Deluxe, armed 
with Socket AM3. 

Naming confusion aside, the M4A79T 
Deluxe is a strong motherboard in its own 
right, centering on mature technology 
that's decidedly aimed right at the power 
user, with features such as quad CrossFireX 
support. And because it employs two 
chipset components with which most 
enthusiasts are already familiar, the only 
real new functionality it brings to the table 
is Socket AM3. 



M4A79T Deluxe 

$199 

Asus 

www.asus.com 

• ••4 

The M4A79T 
Deluxe's socket 
carries two important distinc- 
tions. First, you cannot use old AM2/AM2+ 
CPUs in the new interface. An AM3 chip 
will drop into an AM2/AM2+ board, but 
not the other way around (AM2+ CPUs lack 
DDR3 logic). Second, AM3 begins AMD's 
shift to DDR3 system memory. Officially, 
the controller built into Phenom II proces- 
sors supports memory speeds up to DDR3- 
1333, but Asus enables DDR3-1600 in the 
board's BIOS, coaxing a bit more band- 




Specs: AMD 790FX northbridge; AMD SB750 southbridge; Max memory: 16GB DDR3-1600; 
Slots: 4 PCI-E x16 2.0, 2 PCI; Ports: Gigabit Ethernet, FireWire, 5 3Gbps SATA, 1 eSATA. 

Test System Specs: CPU: 2.6GHz Phenom II X4 810; RAM: 4GB OCZ Platinum DDR3- 
1333 (7-7-7); HDD: 250GB Seagate Barracuda 7200.10; GPU: GeForce GTX 280 1GB; 
GeForce 181 .22 graphics drivers; Windows Vista Ultimate x64 



width from the more 
modern memory type. 

Given modest 
throughput numbers 
measured in Sandra 
(7.8GBps/7.85GBps, 
Integer Buffered 
iSEE2/Floating Point 
Buffered iSSE2), there is 
still likely to be BIOS opti- 
mization work needed on the M4A79T. 
Nevertheless, the Phenom II X4 810 
(with 4MB of L3 cache) in our test bed 
still managed to handily outperform 
AMD's previous flagship, the Phenom 
X4 9950, running at the same frequency 
on an AM2+ board. Just keep in mind 
that DDR3 is still significantly more 
expensive than DDR2. It couldn't hurt 
to wait a few months for prices on mem- 
ory to dip before grabbing this. ▲ 

by Paul Cross 
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Wiebetech RTC400-QR 



I t's nice to have network storage that every 
I node can access. But when speed matters, 
DAS (direct-attached storage) rules. 

This 4-bay SATA RAID enclosure has a 
deeply recessed carry handle. It's Mac-friend- 
ly, so you'll get FireWire 800 and 400 along 
with USB 2.0 and 3Gbps eSATA 

Loading the backplaned bays couldn't be 
easier: Simply slide in a SATA drive and shut 
the door. The unit staggers the spinup of 
each drive to avoid taxing the power supply. 
Two 60mm rear fans provide quiet airflow. 

The RTX400-QR's Oxford Semicon- 
ductor 936 controller provides RAID 0, 1, 
and 10 through port multiplication. It 
also supports RAID types 3 and 5 with 
hot spare capability, meaning that if 
one of the three drives in the array 
fails, the RTX400-QR will automati- 
cally rebuild the RAID using the 
fourth drive. As our tests show, a high- 
risk RAID isn't worth the small 
speed gain vs. RAID 5 with the QR. 

Wiebetech's configuration app re- 
quires you to use the FireWire connec- 
tion to set up a RAID, but then you're 
free to use other interfaces. The app 
ran only sporadically for us, but a 
USB-compatible utility from Oxford 
worked. With drives in the powered-on 




enclosure, use the 

software to build a 

RAID. Next, on 

the RTX400-QRs 

front panel, press 

Re-Init and then Init when 

prompted. In Vista, initialize the volume 

with a GPT (GUID Partition Table); use an 

MBRinWinXP. 

You can mount and dismount the array 
via the Safely Remove Hardware icon (USB 
and FireWire) or the Device Manager's Scan 
For Hardware Changes and Uninstall func- 
tions (eSATA). 



RTX400-QR 

$899 and up 
Wiebetech 

www.wiebetech.com 
• ••< 



Specs: USB, FireWire 400, FireWire 800, eSATA 
cables included; WinXP/Vista, Mac OS 10.4 or 
later; 3-year warranty 



Oh, and put the RTX400-QR out of 
reach of kids; the LCD offers one-button 
reinitialization of the RAID (flushing all its 
data) at every startup. 

{Special thanks to Seagate for contributing 
the 7200.11 drives.) ▲ 

by Marty Sems 
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File Server (lOps) j 5 

(MBps")"" "Tb.6"""" T6"(f"" T6"ef" "T0.7"""" 
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Test system specs: 3GHz Core 2 Extreme Q6850, 4GB DDR3-1333, Intel DX48BT2, Marvell 88SE61 series 
eSATA, Vista Home Premium 32-bit 



SimpleTech [re]drive 



External hard drives are only expected 
to do one of two things: store stuff or 
store stuff quickly. All the [re] drive 
promises is that it will store and back up 
stuff while giving you a more environmen- 
tally friendly product than similarly priced 
alternatives. The larger top and bottom 
faces of the drive are made from steam- 
pressed (not chemically treated) bamboo, 
and the aluminum sides are 1 00% recy- 
clable, as is all of the cardboard packaging. 

Considering that the 500GB Western 
Digital Green drive within the enclosure is 
only 5,400rpm, performance is pretty 
decent. SimpleTech notes that the [re] drive 
uses a "Turbo USB 2.0" interface, which 
requires the installation of a "turboUSB" 
executable, which is buried on the drive. 




[reldrive 

$99.99 
SimpleTech 
www.simpletech.com 
• ••< 



Specs: Capacity: 500GB; USB 
2.0 interface; "Turbo USB" dri- 
vers for PC and Mac (pending); 
1 -year warranty 



Before installing this driver, I transferred a 
20GB folder stuffed with hundreds of 
media files to the [re] drive in 13:34 (min- 
utes:seconds), yielding a sustained transfer 
rate of 24.57MBps. Unfortunately, the 
Turbo USB driver proved to be incompati- 
ble with the USB controller on my Intel 
DX58SO motherboard, so I wasn't able to 
confirm SimpleTech's assurance of "up 
to 25% faster" performance in Turbo 
mode. Inclusion of ArcSoft backup soft- 
ware and 2GB of free online storage 
make some amends. 

SimpleTech uses an Energy Star Level 
4-qualified power adapter, which should 



deliver "up to 30% savings over nonquali- 
fied adapters." If you never remember 
that most external devices have power 
switches, you'll like that the [re] drive 
automatically powers down when the host 
system is turned off. Of course, using a 
5,400rpm rather than a 7,200rpm drive 
saves some energy, too. 

Bottom line: This is the Prius of disk 
storage. If 25MBps is good enough and 
$100 is fair for 500GB of portable stor- 
age, then pick the [re] drive for your back- 
up and overflow storage needs. ▲ 

by William Van Winkle 
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PNY G^< 285 

As one of Nvidia's latest single-GPU 
releases, the GeForce GTX 285 
sports some updated specs compared to 
its predecessor, the GTX 280. For start- 
ers, the GTX 285 has a core clock of 
648MHz and a 1,476MHz shader clock 
(compared to 602MHz and 1,242MHz 
for the GTX 280). The memory clock also 
received a boost, going from 1,107MHz 
to 1,242MHz. 

In our April 2009 issue, we reviewed 
BFG's version of the GeForce GTX 285 
(see page 31), the GTX 285 OCX, which 
boasted core, shader, and memory clocks 
of 702MHz, 1,584MHz, and 1,332MHz, 
respectively. PNY's GTX 285 posted 
scores comparable to its overclocked 
counterpart. Where the GTX 285 OCX 
scored 52fps in World in Conflict, the 
basic GTX 285 posted 49fps. 

Crysis Warhead returned abnormal 
scores during our tests. Last month, the 
BFG's GTX 285 OCX garnered 22fps at 



a 2,560 x 1,600 resolution, so we expect- 
ed the GTX 285 to post in the upper 
teens. But all of our tests brought back 10 
to 1 lfps. When we retested the GTX 285 
OCX with the same machine, the frame 
rate dropped to 
about 1 lfps. 

Despite Warhead's 
irregular behavior, all 
other tests were on 
the mark. And with 
its price recently 
slashed to $349.99, 
PNY's GTX 285 is a 
bargain for those in 
need of advanced 
performance at a 
lower cost. ▲ 
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by Kris Glaser 

GeForce GTX 285 

$349.99 

PNY Technologies 

www.pny.com 
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World in Coi 
'retested 



Test System Specs: 2.66GHz Intel i7-920; MSI X58 Eclipse 
motherboard; 3GB DDR3-1600, 74GB WD Raptor; Corsair 
HX1000W PSU; GeForce ForceWare release 181.20 
Specs: GPU: GeForce GTX 285; Core clock: 648MHz; Shader 
clock: 1 ,476MHz; Memory: 1 GB GDDR3 (1 ,242MHz; 240 
stream processors) 



Xtreme Tech XLink BT 



Roughly three minutes. That's how 
long it took to unbox, configure, and 
start tapping into the convenience of the 
XLink BT. Said convenience translates 
into the XLink letting you dial and receive 
calls via your cellular service using a stan- 
dard landline phone handset. Thus, with 
my cell phone charging in my kitchen and 
within range of the XLink, I could use a 
cordless handset to still dial and receive 
calls via my cell service — nifty, but also 
potentially money-saving, as the XLink can 
save those who want to ditch their landline 
phone service without losing the comfort 
and convenience of a traditional handset. 
Xtreme Tech offers the XLink in two 
versions. The BT is for those who've 
already abandoned landline service. The 
BTTN ($109.99) is for those who want 
to keep landline service. To tempt buyers, 
Xtreme Tech cites Nielsen data from 
2008 stating that cell phone-only house- 
holds with one subscriber use their mobile 
phones 45% more than landline users but 
still save about $33 a month. 



XlinkBT 

$79.99 
Xtreme Tech 
www.myxlink.com 
• ••< 



Specs: Three simultaneous cell phones supported; 
compatible with PBX or key phone systems; BTTN 
supports a cell phone-to-VolP bridge; 4.5 x 4.5 x 
1.5 inches (HxWxD) 




Configuring the BT only requires 
plugging a handset phone cord into the 
BT and pairing a cell phone via Blue- 
tooth. Three cell phones can connect 
simultaneously, and each gets its own 
unique ring pattern (if the handset sup- 
ports this). Three LED-lit buttons indi- 
cate which cell phone is in use, and call 
waiting can switch among the phones. 
With multiple cell phones paired, call- 
ing out requires pressing the respective 
button on the BT's station (1, 2, or 3) 
and using the handset's call waiting 
function. (The BTTN defaults to using 



the landline to call out.) Voice and 
speed dialing, caller ID, and voicemail 
are also supported. 

For nearly $80, the XLink's plastic 
frame should be sturdier, but Xtreme 
Tech does integrate echo cancelation, and 
audio quality was strong and clear in my 
use. Further, a USB port allows for 
firmware upgrades, and Xtreme Tech has 
added Skype support and is planning an 
unlimited domestic long-distance plan 
($25 per month) for later this year. ▲ 

by Blaine Flamig 
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Digital Storm Benchmark Crusher 



When we last checked out Digital 
Storm's Benchmark Crusher in 
December, we saw a liquid-cooled, 3-Way 
SLI monster that cost around $8,000. 
Times being what they are, Digital Storm 
sent us a Benchmark Crusher with a more 
affordable price tag while still packing the 
newest hardware. There's an Intel Core 
i7-920 processor overclocked to 3.8GHz, 
6GB of Corsair Dominator DDR3- 
1600MHz memory, and an Nvidia Ge- 
Force GTX 285 GPU. And with room 
to grow, this Benchmark Crusher build 
offers value for those wanting a well-craft- 
ed, high-end boutique system. 

The case features a simple black, 
brushed aluminum exterior and a clear 
window that lets you view — and show 
off — the system's primary hardware. The 
red light from Cooler Master's V8 CPU 
cooler, as well as the 120mm side panel 
fan, drew our attention to the case interi- 
or, which is exceptionally clean. Nearly all 
the cables are tucked away, and because 
Digital Storm chose to use the Corsair 
HX1000W, a power supply with modu- 
lar cabling, the builder minimized the 
appearance of bulky power cables. Digi- 
tal Storm painted the interior with its 
Storm White automotive finish — an 
appealing contrast with the black exterior. 
The Evga X58 SLI motherboard supports 
3-Way SLI, and Digital Storm includes 
the SLI connectors and extra modular 
power cables, so you could easily upgrade 
the Benchmark Crusher to a quad-GPU 
setup with another GeForce GTX 285. 

We were surprised Digital Storm used a 
Core i7-920, rather than the faster Core 
i7-940 processor. Jumping the 2.66GHz 
Core i7-920 to 3.8GHz adds a great deal 
of value to the system's price tag. The 
Benchmark Crusher passed our overnight 
Prime 95 stress test, as well as our gaming 
benchmarks, without a hitch. The GTX 
285 and 6GB of Corsair Dominator run at 
stock clock settings. We think the Razer 
Barracuda AC- 1 Gaming Audio Card, 
which supports 7.1 -channel digital au- 
dio, EAX2.0, AureaBD 1.0, and Direct- 
Sound, is a good addition for gamers. Our 
only qualm was that the 1.5TB Seagate 




Barracuda was noisy, and the open-air 
drive cage meant we constantly heard 
the Benchmark Crusher accessing it. 

Due primarily to processor overclock, 
the Benchmark Crusher produced scores 
higher than you'd expect from the sys- 
tem's hardware. The system scored fa- 
vorably compared to recent top-notch 
systems in our SiSoft Sandra XII Lite, 
Cinebench 10, and POV-Ray 3.7 beta 
benchmarks. 36.5fps in Far Cry 2 and 
29.23fps in Crysis are quality scores, as 
well. Although this particular Benchmark 
Crusher didn't break any CPU records, 
the system is a good example of how well 
Digital Storm can design and maximize 
the hardware within a system. Even if the 
Benchmark Crusher isn't your style, bou- 
tique computer buyers will want to check 
out Digital Storm's offerings. ▲ 

by Nathan Lake 



Benchmark Crusher 

$3,300 
Digital Storm 

www.digitalstormonline.com 
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Specs: CPU: Intel Core i7-920 @ 3.8GHz; 


Motherboard: Evga X58 SLI; RAM: 6GB 


Corsair Dominator DDR3-1600MHz; HDD: 


1 .5TB Seagate Barracuda 7200.1 1 ; GPU: 


Nvidia GeForce GTX 285; Sound Card: 


Razer Barracuda; PSU: Corsair HX1000W; 


OS: Windows Vista Home Premium (64-bit) 
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Evga GeForce GTC 295 Plus 



The majority of GeForce GTX 295 cards 
currently on the market are straight-up 
reference designs that adhere to Nvidia's 
recommended specifications. Evga's Ge- 
Force GTX 295 Plus offering, however, 
while physically similar to other GTX 295s, 
has higher GPU core (594MHz), shader 
(1,256MHz), and frame buffer memory 
(2,052MHz) frequencies. These higher 
clocks result in increased performance across 
the board. 

Like other GTX 295 cards, Evga's Plus 
edition is a dual-slot offering. Its perforated 
shroud, which surrounds the entire PCB 
assembly, has an air inlet at one end. Cen- 
tered in the inlet is a barrel-type fan that 
pulls air into the interior of the card, where it 
blows across the heatsinks and then escapes 
from the system through vents in the card's 
case bracket. This cooling setup is effective 
and relatively quiet for an enthusiast-class 
card. Outputs on the Evga GeForce GTX 
295 Plus consist of a pair of dual-link DVI 
and HDMI outputs. A couple of diagnostic 
LEDs accompany the video outputs on the 



GeForce GTX 295 Plus 

$539 
Evga 
www.evga.com 

• •• 



GTX 295 Plus' backplane. One of 
the LEDs indicates if the board is 
receiving sufficient power, and the other 
shows the primary display output. 

The Evga GeForce GTX 295 Plus bun- 
dle includes a pair of PCI-E power adapters 
(one 6-pin, one 8-pin), as well as the usual 
collection of cables, adapters, etc. Unfortu- 
nately, there were no full-version games to 
be found, but Evga does include a copy of 
its excellent Precision graphics-tuning utili- 
ty. And, of course, the card is covered by 
Evga's excellent lifetime warranty. 

Availability is limited, but if you can 
find the Evga GeForce GTX 295 Plus, it's 
worthy of your attention. This is arguably 
the fastest graphics card on the market. A 




by Marco Chiappetta 



Test System: 3.2GHz Intel Core 2 Extreme QX9770, 4GB RAM, Asus Striker II Extreme, 
Windows Vista Ultimate 32-bit, Nvidia GeForce drivers v1 80.87 

Specs: GPU: Nvidia GT200 x2; Core clock: 594MHz; Shader clock: 1 ,256MHz; Memory: 
1 ,792MB GDDR3 (925MHz); 480 stream processors (240 per GPU) 
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Western Digital Scorpio Blue 500GB 



Solid-state drives are all the rage these 
days due to their high performance 
and low power characteristics, but the sim- 
ple fact of the matter is many users require 
more storage space than even the largest 
SSDs offer (not to mention those exces- 
sively high price tags). This is especially 
true for notebook users, who are much 
more limited in their storage options than 
desktop users. Still, there are some inter- 
esting options for the mobile storage 
space, such as the 500GB Western Digital 
Scorpio Blue. 

The WD Scorpio Blue is a 2.5-inch 
hard drive with a 500GB capacity, 8MB 



of cache, and a 5,400rpm spindle speed. 
It's certainly not the fastest drive on the 
market, but with a half-terabyte capacity 
and $109 price tag, it's the antithesis of 
the current crop of SSDs. During test- 
ing, I found the drive to offer up to 
54.2MBps read speeds with HD Tach, 
with 53.1MBps write speeds, a random- 
access time of 16.2ms, and a burst rate 
of 189.4MBps. The drive is also quiet, 
which is a definite plus for a mobile 
product. 

Discriminating mobile enthusiasts 
seeking a high-capacity hard drive up- 
grade for their notebooks would be well 



Specs: Capacity: 500GB; Cache: 8MB; Interface: 3Gbps SATA; Spindle Speed: 
5,400rpm; Average Latency: 5.50ms (nominal); Acoustics: 24dBA (idle), 26dBA (seek) 



served by the WD Scorpio Blue. And it 
won't break the bank. A 

by Marco Chiappetta 
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Scorpio Blue 

$109 

Western Digital 
www.westerndigital.com 
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Thermaltake Element S 



The Thermaltake Element S is a high- 
end, multifunctional case for a few 
reasons: It can support the high-perfor- 
mance demands of numerous compo- 
nents; it's constructed of durable SECC 
materials; and it's intelligently designed 
for various computing preferences. 

This 21 -inch tall stealth black case is 
highlighted with a bright red outline on 
the case door, matched by the red LED 
backlighting on the 230mm top exhaust 
fan. Removing the side panels required a 
few twists of six thumbscrews. Inspection 
of these panels revealed rubber stripping 
on all four edges — ideal for reducing 
vibration noise. Located on the back 
of the chassis are numerous slots and 
mounts for additional fans. 



Elements 

$149.99 

Thermaltake 

www.thermaltakeusa.com 
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The build went 
smoothly, thanks to the 
highly organized interi- 
or architecture. The re- 
movable HDD cage allowed for simple 
slide-and-lock installation of our 3.5-inch 
hard drive. The black thumbscrews desig- 
nated for the drive blended well with the 
Element S' color scheme. I detached the 
bottom-mounted PSU bracket, which 
simultaneously functions as a cable 




Spec: Dimensions: 21.3x9.1 x 1 9.9 inches (HxWxD); Weight: 1 9.49 lbs; Motherboard com- 
patibility: Micro ATX, ATX; Hard Drive Bays: 7 3.5-inch (internal), 3 5.25-inch (external), 2 2.5- 
inch (internal); Expansion slots: 7; Fans: 1 120mm (front, intake), 1 140mm (rear, exhaust), 1 
230mm (top, exhaust) red LED fan; Front connectors: 2 USB, 1 eSATA, audio I/O 



management plate and 
2.5-inch HDD tray. This 
is one place to secure a 
single 2.5-inch SSD with 
two screws. 

In terms of cooling, 
Thermaltake made a bril- 
liant move by adding a 
CPU cooler hole on the 
back of the motherboard 
tray. On top of the mas- 
sive cooling infrastructure, there's space 
directly below the 5.25-inch cage for an 
optional 120mm fan. 

Consider the Thermaltake Element 
S as a midtower case that will satisfy 
enthusiasts and possibly masquerade as a 
workstation case. Gamers take note: This 
chassis is affordable, capable of maintain- 
ing proper airflow, and embodies practi- 
cal sophistication. ▲ 

by Joanna Safford 



Thecus M3800 Stream Box 



The Thecus M3800 Stream Box is an 
interesting addition to the company's 
diverse lineup of NAS devices. 

In some respects, the M3800 is similar 
to many other RAID-capable, DIY NAS 
boxes. Add up to three hard drives to the 
M3800, connect the box to a network, 
and the setup is nearly complete. Once 
assembled and connected, launching a 
simple configuration utility, picking the 
desired RAID mode, and configuring 
some user accounts is all that's required 
before users can access and store files on 
the device. Setup is quite easy. And the 
M3800's AMD Geode LX800 GPU, 
256MB of RAM, and Gigabit LAN sup- 
port offer solid performance and consis- 
tent transfer rates (about 54MBps read, 
38MBps write). What makes the M3800 
stand out, however, is its built-in media 
playback capabilities. 



In addition to its high-end NAS pedi- 
gree, the Thecus M3800 also sports a full 
complement of A/V outputs, including 
HDMI. Connect the box to an HDTV or 
home-entertainment system, and multime- 
dia files stored on the device can be played 
back on the TV or through a stereo sys- 
tem. Video quality was good at every reso- 
lution up to 1080p and on par with other 
digital media extenders I've tested. The 
M3800 includes a basic remote control 
that brings up an on-screen menu, where 
users can browse though pictures, music, 
or movies stored on the device. Essentially, 
the M3800 is a NAS box and digital media 
extender in one. 

The media playback features of the 
M3800 are basic in comparison to prod- 
ucts like the TViX M-6500 or Netgear 
EVA9150, but they'll get the job done if 
you're looking for a single device to both 



Specs: Processor: AMD LX800; Chipset: CS5536; Memory: 256MB DDR; Connections: 2 
Gigabit Ethernet, HDMI, Component video, S/PDIF optical, Composite A/V; LCD Module: 2- 
line, 16 character; Disk interface: 3 SATA (via backplane), 1 eSATA; RAID Support: 0, 1, 5 



store and play back all of your digital 
media, and the M3800 will do it at reso- 
lutions up to 1080p. Think of the Thecus 
M3800 Stream Box as a top-flight, three- 
drive, RAID-capable NAS device with a 
rudimentary digital media extender 
thrown in for good measure. A 

by Marco Chiappetta 




M3800 Stream Box 

$499 

Thecus 

www.thecus.com 
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Western Digital Caviar Green 2TB 



When it comes to traditional "rota- 
tional media" for storage, bigger is 
just plain better, especially because cost per 
gigabyte is so amazingly low these days. 
Although you might be the kind who 
would rather opt for an all-out dragster of 
a hard drive, such as WD's VelociRaptor 
10,000rpm beast, Western Digital also just 
launched an option for users who live on 
the other end of the spectrum, where size 
matters more than simple redline speed. 
Additionally, for IT data-center types, the 
new WD Caviar Green 2TB hard drive 
offers a power profile and capacity foot- 
print that can drive rack space and power 
efficiency to new levels. 

Underneath its standard 3.5-inch 
exterior, the new Caviar Green sports a 
4-platter design at 500GB each. This 
equates to 400Gb per square inch areal 
density, which is currently the highest 
available in market. Onboard, the new 
Caviar Green has 32MB of cache. The 



drive has a 3Gbps SATA interface and 
supports NCQ. 

There has been some 
mystery among 
the end-user 
community 
about the Caviar 
Green's spindle 
speeds, due to the 
fact that WD doesn't 
specify this spec. The 
fact of the matter is that 
its platters rotate at a 
variable rate from 5,400 to 
7,200rpm. However, with 
32MB of onboard cache and 
"Intelli-"branded technologies that bal- 
ance spindle speed and transfer rates, the 
Caviar Green also consumes significant- 
ly less power at about 7.4W under load 
and 4W at idle. 

The good news is that the drive's vari- 
able spindle speed doesn't seem to hamper 




performance, as it chalked up respectable 
90MBps average read and 80.3MBps aver- 
age write numbers in HD Tach. We 
actually found it gave Seagate's potent 
Barracuda 7200.1 1 and Samsung's 
Spinpoint series 1TB drives a run 
for their money in some quick 
SiSoft Sandra testing, as well, 
pushing out a drive index of 
88.39MBpsvs. 81.1MBps 
and 79MBps, respec- 
tively, for the two 
competitors. 
With an initial price of 
$299, low power consumption, and 
quiet acoustics, the WD Caviar Green 
2TB hard drive is hard to beat on both 
value and performance. ▲ 



by Dave Altavilla 



Specs: Capacity: 2TB; Cache: 32MB; Spindle Speed: variable; Acoustics: 29dBA (Seek 
0), 26dBA (Seek 3); 25dBA (idle) 



Caviar Green (2TB) 

$299 

Western Digital 
www.wdc.com 
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Asus G50Vt 

When it comes to gaming 
notebooks or desktop replace 
ment machines, there is no shortage 
options. But cost and size are typically 
gates that cause the mainstream consumer 
to pause and re-evaluate. Let's face it: 
Although we all admire machines with 
17-inch displays, there's something just a 
little over the top about a machine of this 
size and weight. In addition, sometimes 
component selections made for machines 
of this caliber can be overkill, frankly. 

But Asus seems to be making an effort to 
strike a happy medium, in terms of price, 
features, size, and performance, with its 
G50Vt gaming notebook. We took one for 
a test drive and were relatively impressed 
with its stylish exterior that was backed up 




by solid build quality and a fair amount 
of horsepower. 

The Asus G50Vt weighs in at a little 
over 7 pounds, which isn't the heaviest 
DTR notebook we've tested but certain- 
ly is substantial. The machine, which is 
part of Asus' line of Republic of Gamers 
products, is adorned with cool silver and 
blue inlays on its topside and features 
illuminated side lights on the edge of 
the lid. It's built on the Intel Centrino 2 
platform with the Intel PM45 Express/ 
ICH9M chipset. Ours also came config- 
ured with a 2.26GHz Intel Core 2 Duo 



Specs: CPU: 2.26GHz Intel Core 2 Duo P8400; HDD: 320GB, 5,400rpm; Memory: 4GB 
DDR2-800; GPU: GeForce 9800M GS; Windows Vista 64-bit 



P8400, 4GB of DDR2 RAM, and dis- 
crete Nvidia GeForce 9800M GS mo- 
bile graphics. This configuration is a 
standard SKU that Asus assembles for 
major retailers. 

The G50Vt offers excellent build qual- 
ity and a sleek design, but we'd recom- 
mend going with the high-resolution 
15.4-inch WXGA+ LCD (1,440 x 900) 
instead of the 15.6-inch WXGA (1,366 x 
768) panel we tested, which was a little 
low-end, in our opinion. Performance- 
wise, the G50Vt delivered in spades, 
offering great frame rates in some of the 
latest titles and great general desktop 
application performance to boot. A 



by Dave Altavilla 



G50Vt 

$949 (as tested) 

Asus 

usa.asus.com 
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CyberPower 
Gamer Xtreme XE 



Here's a question for the die-hard do-it- 
yourselfers out there: When does it 
make sense to buy a preconfigured machine 
rather than piece one together on your own? 
How about when the prebuilt box is every 
bit as fierce as you'd wish for in your own 
dream machine and it costs less than parting 
the system out piece by piece? 

CyberPower sent us a Core i7-940-based 
Gamer Xtreme XE with a gaggle of comple- 
mentary high-end parts. Even two weeks 
after its build date, we weren't able to source 
the parts list online for less than CyberPower 
is asking. And the setup is pure enthusiast, 
too. In addition to the Core 17-940, the sys- 
tem sports 6GB of DDR3-1600 memory, a 
pair of dual-GPU GeForce GTX 295s, Asus' 
P6T Deluxe motherboard, and two Western 
Digital VelociRaptor drives in a RAID 0. 

But where the builder really seems to 
excel is its understanding of technology and 
how to use it. We've seen some genuinely 
wonky setups from top-tier vendors — high- 
end processors with minimal memory and 
entry-level graphics, for example. In contrast, 
the CyberPower box is balanced the way a 
power user would demand. The striped 
150GB VelociRaptors, for instance, are 
installed next to a 1TB Hitachi Deskstar 
7K1000.B, which is slower but better suited 
for housing lots of music and 
movies. Moreover, a pair of 
GeForce GTX 295 cards in 
Quad-SLI absolutely need a pow- 
erful CPU behind them. And 
while the Core i7-940 isn't the 
quickest chip Intel sells, it's the sec- 
ond-fastest and known for offering 
serious overclocking headroom. 

In fact, our system arrived 
already tuned to 3.53GHz — a 



CyberPower Core i7-Based PC 

$2,999 (as tested) 
www.cyberpowerpc.com 
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service CyberPower included at no extra 
cost. Unfortunately, the massive Cooler 
Master VI CPU cooler, which can dissi- 
pate more than 200W of heat, didn't seem 
to make good contact with the processor's 
surface. Given the overclock, the system shut 
itself down before completing its POST. In 
order to get the machine running stably at its 
default 2.93GHz, we had to lay it on its side 
and apply constant pressure to the top of the 
large heatsink. Given its 1 .2kg weight, The 
VI was likely tweaked in shipping. Cyber- 
Power purportedly expected something simi- 
lar from the heavy GeForce GTX 295s, so it 
packaged those separately, 
counting on the customer to 
install them. The only other 
configuration^aoc^AT 
CyberPower made was for- 
getting to bundle the SLI 
connector cable needed to 
link our two graphics cards. 
Once we got the Gamer 
Xtreme up and running at 
the default speed, it per- 
formed like a champ, abso- 
lutely smashing our reference 
PC with its GeForce GTX 
280 and single Seagate 
Barracuda 7200.11. The 



SSBSSBft 



striped Raptors and muscle-bound graphics 
subsystem helped push our overall PCMark 
Vantage scores up above 8000. Our Main- 
Concept and Xvid encoding tests both 
exhibited the sort of gains we'd expect going 
from a 2.66GHz to 2.93GHz CPU, and 
game tests took off through the roof. 

CyberPower's build was clean and profes- 
sional, exhibiting meticulous cable manage- 
ment. The configuration's performance was 
clearly exceptional; the vendor's techs had 
even popped the hood on Vista to optimize 
performance and increase usability. 

With the exception of some shipping 
damage, which we're confident would be 
covered in the company's three-year labor 
warranty, the Gamer Xtreme XE is a real 
winner — one with an unbelievably com- 
petitive price. ▲ 



by Paul Cross 
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Specs: Motherboard: Asus P6T Deluxe; CPU: Intel Core 
i7-940 @ 3.53GHz; Memory: 6GB Kingston DDR3-1600; 
Graphics: 2x Evga GeForce GTX 295; Storage: 2x 
150GB Western Digital VelociRaptor, 1TB Hitachi 
Deskstar 7K1 000. B; PSU: Thermaltake ToughPower 
1000W; Windows Vista Home Premium. 
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Welcome To Wi MAX 

The Balance Between Promise & Reality 



The days of having to pay for a public 
wireless hotspot may be numbered, 
and the idea of broadband being some- 
thing tied to your home may not be far 
behind. You've probably heard the word 
"WiMAX" thrown around for a few years, 
and maybe you haven't paid much atten- 
tion to it. Why bother, since you can't get 
it? But if you live in Baltimore or Portland, 
Ore., that's no longer the case already. And 
if you live in a major city, rest assured that 
WiMAX is probably headed your way. 

"Why should you care? Because WiMAX 
is essentially wireless broadband spread 
over an entire metro area. In Portland, the 
geographic coverage exceeds 700 square 
miles. This means that you can plug a 
WiMAX network adapter into your note- 
book, cruise the Internet at broadband 
speeds just as you would with Wi-Fi, take 
the notebook into a taxi, keep surfing 
without interruption from the back seat, 
hop out at your friend's place across town, 
and jump into an MMPORPG right next 
to his machine — all without ever breaking 
your Internet connection. 

That's the promise, at least. Let's dig 
further into WiMAX and see if its 
promise matches today's reality. 

What Is WiMAX? 

WiMAX (Worldwide Interoperability 
for Microwave Access) is based on the 
IEEE 802. 16e standard, also called 
Broadband Wireless Access. WiMAX is 
most commonly deployed in the United 
States using the 2.5GHz band originally 
licensed by Sprint Nextel, although 
WiMAX can also operate at 700MHz, 
1.7/2.1 GHz, 2.3GHz, and 3.5GHz. Wi- 
Fi antenna power levels typically measure 
in the tens of milliwatts, but WiMAX 
base station power levels are 1 to 20 
times stronger, enabling far greater reach. 
A WiMAX antenna can usually cover a 
radius of 0.3 to 1.2 miles. 



We all know from Wi-Fi usage that 
radio signals tend to act like waves rip- 
pling out from a stone thrown in a pond. 
As signals bounce off of objects of all 
sizes, you get multiple sets of ripples, 
resulting in both peaks and troughs where 
waves overlap. We experience the troughs 
as dead spots, or nulls. One way to deal 
with nulls on a small, room-to-room scale 
is to employ multiple antennas in a 
MIMO configuration, a tactic that's 
worked well in Wi-Fi for years. 

But on a larger scale, as in a city center 
or in places where major antennas can't 
reach, providers can install pico-cell base 
stations, or repeaters, to help fill in gaps. 
These can also be deployed inside of build- 
ings prone to screening out radio signals. 

MIMO isn't the only way around nulls. 
There are antenna techniques wherein one 
can sample each antenna independently to 
find the best signal, as well as determine if 
the device is in a null. If so, the host de- 
vice can compensate for it by sending out 
a signal that negates the null, applying 




Ready to catch a WiMAX wave in 
Clearwire's ocean? You'll need a PCI-E Mini 
Card or an RSU (residential service unit), 
such as this Motorola model. 



power differently on the antennas, and 
sending the signal in a particular direction 
rather than all directions. This is called 
beamforming, and it'll be supported in 
future WiMAX generations. 

Also consider that Wi-Fi can only toler- 
ate multipath signal delays of less than one 
microsecond, while WiMAX can patiently 
wait for up to 10 microseconds — very 
handy when you're dealing with bounces 
off of buildings. 

Another major difference between 
WiMAX and cellular is that cellular net- 
works have their data capabilities bolted 
onto their voice systems, putting a high 
bandwidth load on a network designed pri- 
marily for a low bandwidth task. WiMAX 
was designed from the beginning for 
broadband data with VoIP as a secondary 
task. (Cellular has the advantage of lower 
latency, but Clearwire assures us that VoIP 
over WiMAX sounds every bit as good as a 
cellular call.) 

WiMAX should prove to be far more 
scalable than cellular, as you might guess 
from the WiMAX Forum's roadmap. 
Today's Release 1.0 peak rates, presuming 
10MHz and 2x2 (transmit/receive) 
MIMO, chime in at 45Mbps (downlink) 
and 13Mbps (uplink). Release 1.5, due 
near the end of this year, will step up to 
20MHz and l44/69Mbps. Both of these 
assume steady connection with users travel- 
ing up to 75mph. But hold onto your hats. 
In 201 1 or later, look for Release 2.0, 
which will peak at 350Mbps with 20MHz 
and 4x2 MIMO. Target mobility for 2.0 
is roughly 215mph, which we can only 
assume is for high-speed rail users and peo- 
ple in Montana. It remains to be seen if 
WiMAX providers will bond different spec- 
trum bands to enable greater data rates. 

First Devices 

Worldwide, there are more than 30 
manufacturers making WiMAX hardware. 
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Not surprisingly, Intel is one of these. The 
company's WiMAX Connection 2400 
baseband chip and 2300R series radio sys- 
tem-in-package chips are designed for very 
small form-factor products, such as smart- 
phones and UMPCs. The American 
UMPC and MID (mobile Internet device) 
market seems to be at a standstill in the 
current economy; the first WiMAX- 
enabled device, Nokia's N810 WiMAX 
Edition, became available in October 2008 
and was discontinued by January. Clearly, 
the chicken-and-egg battle for popularizing 
WiMAX will require widespread service 
availability before device manufacturers 
feel confident in delivering products. 

Intel isn't playing chicken, though. 
The company plants its WiMAX 
Connection 2250 system-on-chip prod- 
ucts into WiMAX modems and residen- 
tial gateways (commonly called an RSU, 
or residential service unit). Paired with a 
couple of ARM 946E-S processors, the 
2250 chips deliver channel bandwidths 
up to 10MHz and capabilities such as 
link subchannelization and beamforming. 

You'll find the 2250 SoC in two Intel 
network cards, the WiMAX/WiFi Link 
5150 and 5350, formerly code-named 
Echo Peak. These PCI-E Mini Cards are 
currently sold inside of major brand 
"Centrino 2" notebooks, not as stand- 
alone items for retail purchase. (Acer, 
Asus, Lenovo, and Toshiba were the first 
to announce WiMAX support with these 
cards.) Note the triple-antenna design of 
these adapters. Centrino 2 notebooks 
come prewired with three antennas, while 
older notebooks only integrated one for 
802.11b or 802.1 lg. The 5150 uses these 
antennas in a 2 (transmit) x 1 (receive) 
configuration for conventional 300Mbps 
802.1 In performance. The 5350 steps up 
into a 3 x 3 setup for a theoretical maxi- 
mum 802. lln performance of 450Mbps, 
assuming you can find a compatible 
access point or router. Either way, both 
cards also carry the same 2250 chipset, 
delivering a maximum of 13Mbps down- 
link and 3Mbps uplink. Recall for com- 
parison that Comcast's cable broadband 
typically offers downloads in the 6 to 
8Mbps range, and the theoretical top end 
of 802. lib is 11Mbps. 



If you're not fortunate enough to 
have a WiMAX-ready PC yet, you're 
going to need an external adapter, prob- 
ably from your local WiMAX provider. 
Speaking of which .... 

Calling Clearwire 

Clearwire ( www.clearwire.com ) is the 
primary provider rolling out WiMAX 
service in the United States. The compa- 
ny acquired Sprint Nextel in 2008 and 
received $3.2 billion in funding from 
Bright House Networks, Comcast, Intel, 
Google, and Time Warner Cable. In the 
summer of 2006, Sprint was the largest 
owner of FCC-licensed 2.5GHz spec- 
trum and announced plans to roll out 
WiMAX service in this range to 100 mil- 
lion Americans by 2008. Financial set- 
backs overtook Sprint shortly thereafter, 
and Clearwire, bolstered with $600 mil- 
lion of Intel funding, purchased Sprint 
and its spectrum assets. 

All told, Clearwire has about 200MHz 
of spectrum bandwidth, far more than any 




Intel has been a longtime supporter of 
WiMAX and has outfitted its Centrino 2 
models with WiMAX cards, such as the 
WiMAX/WiFi Link 5350. 




The services sell the hardware, as Nokia, 
which produced the ill-fated N810, found 
out the hard way. 



other North American wireless carrier. 
However, the company only uses about 
30MHz of this today for WiMAX service. 
Rather than incur the expense of erecting 
new antenna towers, Clearwire typically 
colocates its hardware on existing cellular 
towers, spreading 360-degree coverage 
among three antennas, each carrying a 
10MHz channel. The company targets an 
average use of about 200 users for each of 
those 10MHz tower sectors, figuring on a 
2 to 4Mbps experience per user. Obvious- 
ly, Clearwire knows how much bandwidth 
the average subscriber consumes and how 
long he's typically using that bandwidth. If 
all 200 subscribers come on at the same 
time, they're not going cruising at 4Mbps. 
Alternatively, if usage is light in a sector 
and the signal is strong, a user could see in 
excess of 8Mbps. Our Clearwire contacts 
tell us the highest real-world throughput is 
13 to 1 4Mbps, although it stresses that 
subscribers should not expect anything 
over 6Mbps. 

Clearwire launched in Portland with a 
number of antenna bases "in the high 
200s." Over time, full deployment is 
expected to reach in the high 300s, and 
Clearwire notes emphatically that built- 
out and optimization continues daily. The 
company is not only adding more anten- 
nas (very coincidentally, we photographed 
a relay antenna being installed at the clos- 
est tower to our main testing site) but also 
tilting existing antennas to refine signals 
based on Clearwire's own drive-through 
analyses and user feedback. Initial deploy- 
ment is largely based on simulated models 
made from databases containing most 
known geographic features and existing 
tower locations. But simulations only get 
you so far, and never-ending tweaking and 
expansion is necessary. 

Recall that Clearwire is only generally 
using 30MHz of its 200MHz. This leaves 
loads of room for future scaling. Increasing 
spectrum utilization to 120MHz would 
yield between 6Mbps and 15Mbps per 
user, allowing for services such as HD 
video on demand, CD-quality music 
streaming, gobs of online gaming, and so 
on. But since Clearwire has no way to 
monetize such additional perks today, that 
extra spectrum is only being used to avoid 
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interference and/or 
increase network den- 
sity in areas where 
there are more sub- 
scribers than average. 

Welcome To The 
Real World 

Clearwire gave 
CPU both of its 
Motorola WiMAX 
adapters — one USB 
dongle ($49.99) and 
one upright RSU 
($4.99/month)— to 
try out along with 
unlimited home and 
mobile service. Service 
plans include month- 
to-month or two-year 
discount agreements, 
have varying down- 
load quotas (including 
unlimited), and range 
from $20 to $80 per 
month. A VoIP 
adapter for landline 
phones is expected to be available ($14.99 
after rebate) by the time you read this. 

We put Clearwire's WiMAX service to 
the test in Hillsboro, Ore., only a couple 
of miles from Intel's ground zero for 
WiMAX marketing. You'd think that the 
RSU, being larger than the dongle, would 
pull in a stronger signal, but we found 
results between the two to be almost in- 
distinguishable. If anything, the dongle 
performed better. Clearwire notes that the 
RSU tends to be directional and gets the 
best results by being placed near a win- 
dow and aiming its slender front face 
toward the local tower. This made little 
difference for us: It turned out that our 
main testing location sat smack between 
two towers, meaning that we were proba- 
bly at the outer range of both. 

For in-home testing, we tried several 
locations, both near windows and in the 
middle of rooms, using both modems (sepa- 
rately) plugged into a notebook. The Mo- 
torola RSU features five signal-strength 
LEDs across its top; in our two residential 
test sites, we never saw more than two of 
these lit. "With the USB dongle, you install a 



WiMAX Takes T 


o The Streets 






Talked about for years, WiMAX is finally here. The promise of seamless, high-speed, 


wireless Internet is 


intoxicating, but do the results measure up? Armed \ 


with Clearwire's hardware and service (and 


www.speedtest.ne 


t for testing network speeds), we took to the streets of Portland, Ore., to find out. ▲ 
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Clearwire driver utility onto the PC, which 
displays signal strength from zero to 10 bars, 
and we experienced the entire range. At two 
bars or less, we would eventually lose the 
network connection. Placing the notebook 
at one spot on the living room couch yield- 
ed two bars, but shifting two feet to the 
back of the couch boosted signal strength to 
six bars. The bedroom got nine to 10. 

When we tested performance under the 
local antenna tower, it was predictably a 
solid 10 bars for many blocks. However, we 
hit a dead spot about a half-mile away at the 
bottom of the tower's hill. We observed 
similar sporadic results while driving around 
Portland. Strangely, we achieved the highest 
transfer rates driving at 60mph down 1-5 
through the middle of Portland when we 
had 10 bars and a download speed just shy 
of 10Mbps. Two minutes later, we hit a 
null and lost the connection. 

We used a series of 30MB FTP uploads 
and downloads to test sustained throughput 
and repeated hits of the Portland test server 
through www.speedtest.net. Over time, we 
observed that we rarely had a fair (four to six 
bars) signal. It was either really good (eight 



to 10 bars) or really bad (zero to two). For 
our unlimited account, Clearwire states a 
maximum connection speed of 4Mbps 
down and 384Kbps up. Usually, these num- 
bers are overly conservative. With a decent 
connection, we averaged downloads in 
excess of 6Mbps. With a poor connection, 
downloads hovered in the 1.5 to 2Mbps 
range (when we had a connection at all). 

A Wireless Work In Progress 

We should re-emphasize that Clearwire 
is continuing to optimize its network, and 
it's not like you'll be stuck in a two-year 
contract if your home happens to be in an 
irreparable null. The company wants cus- 
tomers, not forum flames. 

Overall, we were impressed with 
Clearwire's WiMAX debut. When it 
works, it's hot, and it's easy to see how 
people could soon use it to replace their 
existing broadband and phone services. 
This is something you should look for- 
ward to. Just don't expect coverage mir- 
acles on launch day. ▲ 

by William Van Winkle 
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by Anand Lai Shimpi 



It's Lawsuit Time: 
Intel & Nvidia's Latest Tussle 



The time was 2004. Intel's CPUs were losing the competitive race, 
and the enthusiast market, without a doubt, preferred AMD. Intel 
released Prescott, the nail in the Pentium 4 s coffin; a chip that was too 
hot and didn't perform well enough to justify the heat. Enthusiasts were 
abandoning Intel, if they hadn't already, for the Athlon 64 platform. 

In an attempt to appeal to the enthusiast gaming market, Intel 
extended an olive branch to Nvidia and licensed Team Green to pro- 
duce interface chips that connected Intel ^^^^^^^^^^^ 
processors to system memory. Nvidia 
could produce Intel chipsets. 

What came next were a number of f 

Intel chipsets with SLI support, some 
good, some bad. The major advantage of 
these chipsets over competing Intel solu- 
tions was their support for SLI, which 
Intel wasn't licensed to enable without 
Nvidia's blessing. It seems such a blessing 
was too rich for Intel's blood at the time. 

We've seen a few unique concoctions 
since. Intel's Skulltrail platform used a 
couple of Nvidia PCI-E bridges to enable 
SLI support on an Intel chipset. More 
recently, Intel X58 motherboards can sup- 
port SLI if they go through Nvidia's certi- 
fication process, which curiously enough 
requires a fee per motherboard sold. 

Back before Core i7 launched, Nvidia 
told me that it wouldn't build any Core i7 
chipsets but would make chipsets for 
mainstream Nehalem processors that use a 
DMI interface between the CPU and chipset. 

Staying out of the Core i7 chipset space was 
curious, but I didn't think much of it; perhaps 
Nvidia just wanted to build chipsets for main- 
stream platforms and stay out of the high-end 
market. It turns out that the reasons were per- 
haps a litde more serious. 

Sometime in 2007, Intel allegedly informed 
Nvidia that Core i7 was coming and that in 
Intel's opinion, the 2004 chipset licensing 
agreement would not extend to Core i7 or any 
other CPU with an integrated memory con- 
troller. The justification was the language I 
mentioned above; Nvidia had a license to build 
chipsets that sat between an Intel CPU and 
system memory. With an on-die memory con- 
troller, a chipset no longer sits between the 
CPU and main memory, thus, according to 
Intel, the agreement no longer holds. 
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According to Intel, Nvidia refused to see things this way and com- 
mitted to building chipsets for Core i7 and its derivatives. As of today, 
Nvidia hasn't built anything; it has simply talked about building chip- 
sets for these upcoming CPUs. Nvidia's official response is that current 
FSB-based chipsets are not affected (true), and Nvidia is currently devel- 
oping chipsets for mainstream Nehalem processors using DMI. There's 
no mention of a QPI-capable chipset; so as far as I can tell, Nvidia isn't 
^^^^^^^^^^^ going to build anything for the Core i7. 

According to Intel, DMI or not, the 
2004 agreement doesn't cover CPUs with 
\^ integrated memory controllers; therefore, 

Nvidia can't build chipsets for any upcom- 
ing Nehalem-derived CPUs. Earlier this 
year, Intel filed a lawsuit to block Nvidia 
from building them. 

As I see it, there are three possible out- 
comes. First, Nvidia wins the suit and con- 
tinues to make chipsets for Intel — this is 
the most clear-cut scenario. Second, Nvid- 
ia loses the suit, and Intel doesn't agree to a 
new licensing agreement. In this scenario, 
Nvidia's chipset business is basically done 
for. AMD chipsets are finally more popu- 
lar for AMD platforms, and with no sup- 
port for new Intel CPUs, Nvidia would 
eventually have to exit the chipset business 
and focus on graphics alone. Third, Nvidia 
loses the suit but drafts a new agreement 
with Intel. OEMs don't generally like only 
having one supplier for a particular product; 
that's why AMD is around in the first place. 
The chipset loses its importance with on-die, 
on-package integrated graphics, so maybe 
OEMs won't really care, but if a new agree- 
ment takes effect, we'll still see the occasional 
Nvidia chipset for mainstream Intel CPUs. 
I don't see a reason for Nvidia's chipsets 
once Intel moves graphics onto the CPU pack- 
age at the end of this year. True, Nvidia could 
offer better graphics, but there's nothing stop- 
ping Nvidia from making a cheap, low-power 
GPU and selling it to OEMs that want some- 
thing better than Intel's on-package graphics. 
We'll see what happens, but if Nvidia loses, 
I'm not sure it makes sense to continue to 
invest resources into chipset development. The 
strength is in the GPU, not in the chipset. A 









Talk back to Anand at anand@cpumag.com 
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AUDIO 



Auzentech 



HOMETHEATER HD 



VIDE 




Due to storage limitations of DVDs, they 
were never able to deliver lossless audio 
(nor 7.1 channels of sound); that has 
changed with the advent of Blu-ray discs, 
which can transfer audio data up to 24.5 
Mbps using Dolby® TrueHD or DTS-HD™ 
Master Audio, a rate 1 6-times greater than 
the maxumum DVD-rate of 1 .5 Mbps. Blu- 
ray discs use Dolby® TrueHD or DTS- 
HD™ Master Audio, which are lossless 
audio codes that support audio in 7.1 . 

Watching movies on Blu-ray disc with full 
7.1 -channel sound is a tantalizing prospect, 
yet users who want to watch (and listen) via 
their PCs have historically been hamstrung 
because of all the protections embedded 
on the discs. Initially, there was an issue 
with the Protected Video path, which was 
finally solved with the advent of HDCR 
Now, all you need to enjoy Blu-ray movies 
on your PC is software to decode the 
video, such as CyberLink's PowerDVD, and 
an HDCP-compliant Graphics Processing 
Unit (GPU) and monitor. Problem solved. 

Getting at the Protected Audio path, how- 
ever, has been a different animal. Currently, 
no graphics cards support a Protected 
Audio path, so you're limited to either 
Dolby® or DTS™ audio (which are lossy 
and also only support 5.1 audio), or in a 
pinch you can output a lossy version of 



Dolby® TrueHD or DTS-HD™ Master 
Audio. These two formats support 7.1 
audio, but because they're lossy versions, 



In addition to giving you the freedom to 
watch Blu-ray movies on your PC in their 
full audio glory, the Auzen X-Fi HomeThe- 
ater HD sound card has a host of attrac- 
tive features to sweeten the package. 

• HDMI v1. 3a compliant 

• Supports PCM 8 Channel, 24-bit/192 kHz 
Support for 24p True Cinema output 
Support for Blu-ray discs via Cyber- 
Link's latest PowerDVD application 

• Support for Non-downsampled Blu-ray 
Audio 

• Support for high bit-rate audio such as 
Dolby® TrueHD, DTS-HD™ Master 
Audio bitstream 

• Developed around Creative X-Fi 
native PCI Express audio processor 

• Support for Dolby Digital Live for 
Windows XP and Vista, and DTS 
Neo:PC & DTS Interactive for Vista 

• Integrated Headphone Amp and 
Professional Mic Pre-Amp 

• Connectors: 

o HDMI Input 

o HDMI Output 

o Digital Output 

o Headphone Output 

o Analog I/O Multi Connector 



the audio quality will suffer. Yet none of 
these solutions gives us what we want: 
lossless 7.1 -channel surround sound. 

But there's a wrinkle: You can send un- 
compressed Linear Pulse Code Modulation 
(LPCM) audio via HDMI from your PC. 
Thus, technically, you can decode the 
audio with your software and send it out as 
uncompressed LCPM, bypassing the GPU 
(and the need for the Protected Audio path) 
altogether. All you need is the right hard- 
ware support. 

Enter the Auzen X-Fi HomeTheater HD 
sound card. Not only will this device route 
uncompressed LPCM audio up to 8 chan- 
nel 24bit/1 92kHz to your speakers, it will 
also receive the HDCP-encrypted video 
signal from the GPU and repeat it through 
the X-Fi HomeTheater HD sound card, 
combine it with the uncompressed audio 
signal, and output the two together 
through a single HDMI cable. 

With the Auzen X-Fi HomeTheater HD sound 
card, you can finally enjoy beautiful, bit-by- 
bit lossless 7.1 -channel surround sound, 
precisely as the original sound engineer 
mixed it. It's the perfect accompaniment to 
your Blu-ray movie-viewing experience. 

Problem Solved. 



Copyright ©2009 Auzentech, Inc. All rights reserved. AUZENTECH and the AUZEN logo are registered trademarks of Auzentech, 
Inc. • X-Fi and the X-Fi logo are trademarks or registered trademarks of Creative Technology Ltd. • Dolby is a registered trademark 
of Dolby Laboratories. • DTS is a registered trademark of DTS, Inc. • Cyberlink and PowerDVD are trademarks of CyberLink Corp. 
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PC Modder 



Tips & Tutorials 



Modeling does the body good. A PC's body anyway, inside and out. Here you'll find 
hardware, firmware, tools, tips, and tutorials for modding your rig's performance and 
appearance. Send us your own mod-related tips and ideas at modding@cpumag.com . 



M 



odding enthusiasts have a pen- 
chant for the latest toys. Fast 
processors, powerful video 
cards, silent SFF enclosures, and radically 
lit motherboards are all fair game when 
it comes to a modder's creative mind. 
Recognizing the appeal of unconventional 
customization, an entire industry has 
emerged to support the community. 

Mods & Ends 



NZXT Whisper 



If you want to assemble a powerful rig 
loaded with all of the latest and greatest 
gear, the NZXT Whisper gives you plenty 
of fans, lots of space for your compo- 
nents, and a few extras that help the chas- 
sis live up to its moniker. 

The Whisper ($139.99; www.newegg 
.com) is a full-sized tower chassis designed 
for ATX and eATX motherboards. The 
case can accommodate up to nine internal 
hard drives and has six external 5.25-inch 
drive bays. As you can probably surmise 
from the Whisper branding, the case is also 
quiet, thanks to 10mm sound-dampen- 
ing foam that's installed on the side 
and top panels. There 
are four low-RPM 
cooling fans (one 
blue LED, 120mm 
intake, one 120mm 
rear exhaust, and 




NZXT's latest 
full tower, the 
Whisper, is 
both spacious 
and quiet. 



two 80mm rear exhaust) to keep your sys- 
tem's internals cool. In addition, the 
Whisper also sports rubber grommets to 
reduce vibration noise from hard drives 
installed in the case; it also has a padded 
PSU bay to reduce noise and vibration 
from the power supply. A predrilled wire 
management system makes it easy to route 
wires and cables through the Whisper. 



Thermaltake ProWater PW880i 



Modders who have been hesitant to 
make the transition to liquid cooling, due 
to concerns about internally mounted 
pumps, reservoirs, and radiators, have a 
new option to consider. Thermaltake's 
new ProWater PW880i liquid-cooling kit 
can be mounted inside a chassis like most 
current kits. But a specialized mount 
included with the kit also allows the 
entire assembly to be mounted externally, 
using an available fan-mounting location. 
According to Thermaltake, mounting 
the PW880i externally results in easier 
maintenance and better performance 
because there's more available air within 
the case to circulate over internal compo- 
nents, and the PW880i's fans can circu- 
late cooler air that 
resides outside the 
system over the unit's 




It's time to put your 
liquid-cooling fears 
to rest. Thermaltake's 
ProWater PW880i 
makes it easy to 
upgrade your system 
to liquid cooling. 



extra-long radiator. The PW880i's copper 
waterblock is compatible with most desk- 
top processors, thanks to a variety of 
included CPU mounts. It includes a P500 
pump with 3/8-inch tubing that circulates 
500 liters per hour, and the speed of its 
dual 120mm cooling fans can be adjust- 
ed for either high-performance or low- 
noise operation. 



Scythe Bay Rafter 



The Scythe Bay Rafter is a simple de- 
vice that gives users the ability to mount 
any standard 3.5-inch hard drive in an 
available 5.25-inch drive bay. But what's 
more interesting is the Bay Rafter ($6.99; 
www.scythe-usa.com ) also has mounting 
accommodations for 80mm, 92mm, or 
120mm fans that can be used to keep any 
hard drive mounted in the device cool. If 
you need to mount a 3.5-inch HDD in a 
5.25-inch bay and want it to run cooler 
in the process, the Bay Rafter may be 
the solution. 

Fashionably Fresh Firmware 



Archos 5 & Archos 7 (vl .3.05) 



An update for the Archos 5 and Archos 
7 Internet media tablets resolves some 
issues with the internal clock and settings 
wizard, increases the speed of the Hard 
Drive view, and fixes a bug that some- 
times reduced AC3 5.1 audio to stereo 
quality over S/PDIF. 

www.archos.com 



Thecus N4100 Pro NAS Server (v2.01.07) 



A recent firmware update for the 
Thecus N4100 Pro adds new features and 
language support. It also resolves some 
issues related to automatic power manage- 
ment and system fan failure warnings. 

www.thecus.com 



QNAP TS-639 Pro Turbo NAS (v2.1 .1 build 0122) 



An update for the QNAP TS-639 
Turbo NAS adds support for Twonky- 
Media v4.4.11, enhances thumbnail gen- 
eration in the Multimedia Station, and 
resolves an access rights issue in Mac OS X 
10.5, among other bug fixes. 

www.qnap.com 

by Marco Chiappetta 
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Radeon HD 4850 
Unleashed 

Quick & Easy Volt Mods For Hardcore Overclocking 



The midrange graphics card market 
is rife with products that are just 
begging to be modded. Like pro- 
cessors that are speed binned to create an 
entire lineup of similar products that sim- 
ply have different frequencies or cache 
sizes, so, too, are the GPUs used on 
today's graphics cards speed binned. That 
means the GPUs used on mainstream 
cards may be identical to those used on 
some of today's most expensive high-end 
graphics cards. And, as is typically the 
case, with a little effort and some tweak- 
ing, it's often possible to make a cheap 
graphics card perform like a much pricier, 
wallet-busting flagship product. 

Take the ATI Radeon HD 4850, for 
example. The mainstream Radeon HD 
4850 is based on the RV770 GPU that 
debuted last year. The RV770 also happens 
to be used on the more powerful Radeon 
HD 4870 and AMD's current flagship, 
Radeon HD 4870 X2, where there are two 
RV770 GPUs at work on the latter. The 
only real differences between the Radeon 
HD 4850 and 4870, at least on a technical 
level, are their GPU core and memory 
clock speeds. Of course, the Radeon HD 
4870 features a different cooler and type of 
RAM (GDDR3 vs. GDDR5), but the 
cards are very similar. They have the same 
features, use the same drivers, etc. 

By overclocking a Radeon HD 4850, it 
can perform almost like a 4870. It's often 
difficult to overclock the 4850 significant- 
ly with it running in its stock form, 
however. To really wring some additional 
performance from a Radeon HD 4850, its 
GPU and memory voltages need to be 
tweaked, which, in turn, usually allows for 




With a complete disregard for product warranties, all you need to volt mod a Radeon HD 4850 is a 
pencil and a bit of courage. 



much higher overclocks than a stock card 
is capable of. 

Thankfully, it's very easy to alter a 
Radeon HD 4850's GPU and memory 
voltages, and you can do it using nothing 
more than a pencil. We'll show you how. 

Map The Terrain 

Before we explain anything, we must 
warn you of the dangers of volt modding. 
Supply too much voltage to a particular 
component, and there's a good possibility 
it will be irreparably damaged. Increasing 
the voltage supplied to a component will 
also raise its heat output, so cooling is an 
important consideration, especially with a 
card such as the Radeon HD 4850, which 
runs excessively hot in its stock configura- 
tion. And, of course, the card's warranty 
will most likely be void. If you plan to 
perform this mod, you must take steps to 
ensure voltages remain in check and that 



your graphics card is adequately cooled. 
Not doing so could mean an early death 
for your Radeon. 

To volt mod a Radeon HD 4850, 
you'll need the aforementioned pencil, a 
multimeter, and a third-party utility, such 
as RivaTuner or ATI Tool, to overclock 
the card. The overclocking sliders built in 
to the ATI Catalyst Control Center's 
Overdrive tab may not offer clock speeds 
as high as a volt-modded Radeon HD 
4850 is capable of hitting. Plus, third- 
party tools have built-in stability tests that 
make the overclocking process easier. 

The first step in the mod is ensuring that 
you have a compatible card. The pencil 
mods explained in this article are only com- 
patible with reference Radeon HD 4850 
cards based on the original stock ATI PCB 
design. If you have a custom Radeon HD 
4850 with a nonstandard PCB, the steps 
detailed here won't work. 



CPU /May 2009 41 



hard hat area pc modder 



Flip the card onto its cooler, with its 
outputs to the right, and take a look at its 
backside. There is an arrangement of resis- 
tors and a voltage regulator to the far left, 
about in the middle of the card. This is 
the area where we'll perform the GPU 
pencil mod. About two inches to the 
right, along the top edge of the card, is the 
area where we'll volt mod the memory. 
For the GPU voltage mod, we'll be pencil- 
ing the resistor in the position between 
R684 and R685, and for the memory 
voltage mod, we'll be penciling the R710 
resistor. Penciling the resistors effectively 
lowers their resistance, which, in turn, 
increases the output voltage of the circuit. 

The Prep Work 

Before applying any penciling to the 
resistors, though, it is important to check 
the GPU and memory voltages with the 
card in its stock form. There are two spots 
to check — the solder pad underneath the 
C646 capacitor (for the GPU voltage), and 
the solder post next to the R1236 label on 
the PCB (for the memory voltage). Both 
are circled in blue in the illustration. 

With the card installed in a system and 
powered up, set the multimeter to check 
DC voltage. Ground its black probe to the 
PC's case (or a black power supply lead) 
and touch the solder pad and post. With 
the Radeon HD 4850 card in its stock 
form, the GPU voltage should read some- 
where between 1.13 and 1.2V, depending 
on the load on the card. The memory volt- 
age should read approximately 2V There 
can sometimes be a bit of variance due to 
the tolerance of the components used dur- 
ing manufacturing, but your voltages 
should be similar to ours. If they're not, do 
not proceed. There is a chance you have a 
nonreference card and the manufacturer is 
already supplying extra voltage to the GPU 
and memory. 

Draw The Line 

Once you've checked the Radeon HD 
4850's stock voltages, shut the system 
down and remove the card. Using a 
sharp No. 2 pencil, gently draw some 
lines (three to five, depending on the 
sharpness of the pencil, applied pressure, 
etc.) on the resistor in the position 



between R684 and R685. Each line 
drawn on the resistor reduces its resis- 
tance, so only draw a few at first. 
Thoroughly clean any excess pencil 
residue from the card, then put it back 
in the system to check its GPU voltage. 
If the voltage is between about 1.25 and 
1.3V, stop. If not, remove the card 
again, draw a few more lines on the 
resistor and repeat the process. Any volt- 
age above the stock value will increase 
the card's overclockability, but a value 
in the 1.25 to 1.3V range should be the 
limit when using the stock cooler. 

Follow a similar procedure to increase 
the memory voltage. Take the card out of 
the system, pencil the resistor in the R710 
position, reinstall the card, and check the 
voltage with your multimeter. In our expe- 
rience, the memory voltage is likely to 
increase more substantially with fewer pen- 
cil strokes on the resistor, so start with only 
a few pencil lines and add more as neces- 
sary. A memory voltage in the 2.08 to 
2.12V range is ideal. 

Did It Work? 

Once you've performed the pencil 
volt mods, it's time to overclock the 



card. We would like to reiterate the 
importance of good cooling here, as the 
Radeon HD 4850 tends to run very hot 
with its stock single-slot cooler. Before 
overclocking, monitor GPU tempera- 
tures on the Overdrive tab in the 
Catalyst Control Center to ensure they 
don't peak over 90 degrees Celsius. ATI 
claims temperatures up to 100 C are 
safe, but cooler is better. If, prior to 
overclocking, your GPU is running hot- 
ter than 90 C under load, we'd advise 
you to add some more cooling or reduce 
the supplied voltage to the GPU and 
memory a bit by cleaning off some of the 
pencil residue on the resistors. 

Should the card's temperatures be 
within these thermal limits, it is safe to 
begin overclocking it. Before volt mod- 
ding our card, we found that it would 
reliably overclock to a 680MHz GPU 
core clock with 1,050MHz memory, up 
from its stock speeds of 625MHz and 
993MHz, respectively. After the volt 
mods, however, we were able to take 
our card up to 770MHz/l,150MHz 
memory — that's 150MHz and 157MHz 
higher than the card's default speeds, 
respectively. 




There are two areas on the back side of a Radeon HD 4850's PCB on which we'll focus. The lower area 
toward the back of the card is where the circuitry that determines the GPU voltage is located. And the 
upper area along the top edge of the card is where to find the memory voltage regulation circuitry. 
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Before subjecting the volt-modded card to any kind of overclocking or 
sustained load, check the GPU and memory voltages with a multimeter. 
Monitoring temperatures is also a good idea, considering how hot stock 
Radeon HD 4850 cards can run. 



Use a sharp No. 2 pencil to draw lines on the appropriate resistors 
to increase the voltage supplied to the Radeon HD 4850's GPU and 
memory. The pencil marks left on the resistors lower their resistance, 
which causes an increase in the output voltage of the circuit. 



All Done 

After overclocking the Radeon HD 
4850, the only thing left to do is run a few 
stability tests and benchmark the card 
to see how much its performance has 
improved. If you find that the card isn't 
stable at its peak overclock, try reducing the 



GPU and memory clocks a few megahertz 
at a time and retesting. We should also note 
that if performance seems to decrease after 
an overclock, the card could be overheating 
or suffering from other anomalies resulting 
from the increased voltage. In this instance, 
clean off some of the pencil marks from the 



resistors to reduce voltages. As is always the 
case when modding, not every card is creat- 
ed equal. It's better to err on the side of 
caution than destroy a perfectly good 
graphics card. ▲ 

by Marco Chiappetta 



Performance: Before & After The Mod 



■ "■ 5 e ran a handful of popu- 
lar benchmarks using 
a Core 2 Extreme QX6850- 
powered test bed to see how 
modding and overclocking our 
Radeon HD 4850 affected its 
performance. We've detailed the 
performance of the Radeon HD 
4850 running in its stock form, 
while unmodded and over- 
clocked, and finally while volt 
modded and more significantly 
overclocked to illustrate how the 



mod affected frame rates. We 
have also listed the performance 
of a more expensive Radeon HD 
4870 for reference. 

As you can see in the chart, 
you can realize a significant 
amount of extra performance 
by modding and overclocking 
a Radeon HD 4850. The GPU 
and memory volt mods al- 
lowed us to overclock the card 
higher than was possible in its 
stock form, and the increased 



overclock resulted in perfor- 
mance that was about on par 
with a more expensive Radeon 
HD 4870 card. In our case, 
because we were able to take 
the GPU clock higher on the 
modded 4850 than the 4870, 
the modded card will be faster 
in purely GPU-bound situations. 
No amount of modding and 
overclocking would allow the 
Radeon HD 4850 to overtake 
the Radeon HD 4870 in terms 



of memory bandwidth, howev- 
er. The GDDR5 memory used 
on the 4870 simply offers too 
much bandwidth for the Radeon 
HD 4850's GDDR3 to catch up. 
In the end, our benchmarks 
show that modding and over- 
clocking the Radeon HD 4850 is 
well worth the effort. Significant 
performance gains are there for 
the taking, if you don't mind 
voiding your warranty and 
putting in a little time tweaking. 



3DMark06 
(Default Test) 


Radeon HD 4850 Stock 
(GPU: 625MHz, Memory: 
993MHz GDDR3) 

12610 


Radeon HD 4850 
Overclocked: (GPU: 680MHz, 
Memory: 1, 050MHz) 

13156 


Radeon HD 4870 Stock 
(GPU: 750MHz, Memory: 
900MHz GDDR5) 

13864 


Radeon HD 4850 Volt-modded, 
Overclocked: (GPU: 770MHz, 
Memory: 1,150MHz) 

14351 


3DMark Vantage 
(Extreme Preset) 


2852 


3174 


3579 


3446 


Quake Wars: Enemy 
Territory (1,920x1,200)* 


65.9 


73.4 


82.1 


78.6 


Crysis (1,920x1,200)** 


29.54 


32.16 


35.87 


34.72 



' Ultra Quality, 4XAA/16XAF 



■ High Quality, no AA/AF 
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Steel Curtain 




Since we began dressing up CPUs covers with your 
excellent mod projects, we've seen custom PCs 
inspired by all sorts of things, but it's probably fair to say 
that we haven't received too many sports-themed mods 
aside from Keith Kelley's spot-on Home Depot/Tony 
Stewart NASCAR mod (September 2006). It was a pleas- 
ant surprise, then, when we peeped the initial shots of 
Steel Curtain, Rod "[TB]Rod" Rosenberg's tribute to the 
Super Bowl XLIII champion Pittsburgh Steelers. 

If you're wondering where you've heard Rosenberg' 
name before, check out the May 2008 issue, which pro 
ly bears the likeness of his Trash80 mod on its cover. If 
you frequent PDXLAN or some of the other outstanding 
LAN events in and around Portland, Ore., you no doubt 
already know him; during our discussions regarding Steel 
Curtain, Rosenberg gracefully agreed to join our judging 
panel for a mod contest at Intel LAN Fest in Portland at 
the end of February. (Look for coverage in the June issue.) 

Rosenberg (who has been modding systems since 1999) 
says he spent about 40 hours on Steel Curtain, which foot- 
ball fans will immediately recognize as being modeled 
after the Steelers' helmets — black, with a y 
stripe running front-to-back along the mio> 
die, team logo on one side only. When 
we asked him what the most remark- 
able thing about the process was, 
Rod replied, "Amazingly enough, 
this mod came out almost exactly as 
planned. Does that ever happen with a 

Rosenberg says he began work on S 
girlfriend, a die-hard Steelers fan, when the steel 
run started looking like it would culminate in a trip deep into 
postseason. "They beat me to finishing by a few weeks," 
Rosenberg said. 

Determined to complete all of the finish work on his own, 
Rosenberg used an automotive detail gun for most of the paint 
work, supplementing this with some airbrush work "for the fine 
stuff." He had the paint custom-mixed to match the Steelers yel- 
low and spent some extra time and effort ensuring that the light- 
ing inside the case would continue the theme. "I had tons of fun 
modding the fans and case lights (HDD LED and Power LED). 
All of the LEDs were blue; nobody makes fans with yellow, so I 
had to order my own LEDs and solder them in," Rosenberg says. 
Rosenberg also painted the rig's keyboard Steelers yellow and 



the NFL.com online store 



Stealer 




applied custom lettering so 

that the alphabet keys read "PITTSBURGH STEELERS 

FOOTBALL." 

Rosenberg is already well into the process of building his 
next mod, an incredibly ambitious project designed to fully 
replicate the appearance and functionality of a Rubik's Cube. 
We'll be keeping tabs on this, Rod. In the meantime, we need 
to talk about another NFL-themed mod. Maybe something in 
Vikings purple? 
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Logo on one side, just like the real deal. 



Rosenberg took the Steelers yellow theme all the way 
through the case's interior, including yellow LEDs for fans, 
visible lights, and indirect lighting. 





Rosenberg had to do a little footwork to come up with the 
yellow LEDs, but they were absolutely worth the effort. 
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Give Us 

Your Mod 

Have a computer mod that will bring tears to our 
eyes? Email photos and a description to 

madreadermod@cpumag.com . We're looking for 

rigs that are recognizable as PCs; your Wookiee 

mod won't find a home here. If we include your 

system in our "Mad Reader Mod" section, 

we'll help you load up your 

modder's toolbox with $1 ,500 and a 

one-year subscription to CPU 



We hope touch-typing isn't a problem for Rosenberg's GF. 
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— ^ — ^ Sponsored by: 

PC Challenge m 



Best $500 Family PC 



newegg 



■ com 



The "PC Challenge" pits two 
CPU staffets against each other 
in a contest to build the best PC 
in a chosen category and within a cer- 
tain budget. Debuting with the first 
issue of CPU back in December 2001, 



the Challenge was an instant hit among 
readers and staffers alike. The rules of 
the Challenge haven't changed: Build 
the best system according to the specific 
Challenge without going over bud- 
get. We'd like to thank our sponsor, 



Newegg.com, for supplying all of the 
parts for both builds. 

This month's challenge: To build the 
best family PC for less than $500 (pic- 
tured monitor not included in either sys- 
tem's build). 




\ f\ I hen mulling the limited budget 
V V for this challenge, I can't help but 
feel a little like Princess Vespa in 
"Spaceballs" when she's told that her 
industrial-strength hair dryer is not vital 
to her survival. Sure, liquid-cooled, quad- 
core, multi-CPU PCs are closer to my 
heart, but to take this round's PC 
Challenge crown, I'm going to have to 
lock my inner enthusiast in a closet and 
adopt a more mainstream mindset. 

I initially expected that mental transi- 
tion to go smoothly, due to the fact that I 
had just built a sub-$500 computer for 
my mom a few weeks before. From the 
outset, I had a short list of well-researched, 
budget-priced components that were more 
than adequate for my mom's emailing and 
document-creating needs. 

But for this PC, I would need to broad- 
en my scope to account for dad's movie 
making and photo editing, the kiddie- 
site-surfing and multitasking tendencies 
of little Gregory Grade School, the chat 
and music-storage affinities of preteen 
Christine, and the gaming and video-stor- 
age demands of teenage Tim. That's a tall 
order to fill with just $500, but it can be 
done, and I think my closet-sequestered 
performance junkie might even approve of 
my choices. Let's see if you agree, shall we? 

The processor I selected, the 2.5GHz 
AMD Athlon X2 4850e, is notable not 




This PC is fun for young and old alike. 



for its speed but for its rock-bottom 45- 
watt TDP. This little processor performs 
nearly as well as the similarly priced 
2.6GHz AMD Athlon X2 5000 but con- 
sumes about 30% less power. Other 
advantages this processor lends my system 
include cooler running temps and quieter 
acoustics (due to fans running at lower 
rpm). It's a dual-core CPU ideal for mul- 
titasking, but it also has a wallet-friendly 
sticker price that left me with more 
money to spend elsewhere. 

The motherboard I selected is MSI's 
K9A2GM-F V3, which is a Socket AM2 
board built around AMD's budget-friendly 
740G chipset. One of my early configura- 
tions featured a 780G chipset mother- 
board, like Seth's, which I had planned 
to use in conjunction with a discrete 
graphics card to take advantage of ATI's 



Hybrid CrossFireX technology. 780G 
motherboards, however, were selling for 
more than I was willing to spend. 
Furthermore, the 780G's integrated ATI 
Radeon HD 3200, even when paired with 
a Radeon HD 3450, was going to get 
clobbered by the discrete GPU I had my 
eye on for the 740G-based configuration 
I ultimately settled on. At press time, this 
MSI board really couldn't be beat for less 
than $55, and I also liked that it supports 
inexpensive DDR2 memory. 

My only criteria for memory were that 
it support DDR2-800 speeds and come 
from a reliable manufacturer. A 2GB dual- 
channel kit from Crucial satisfied those 
requirements with ease. For my hard 
drive, I knew I needed a lot of capacity 
because everybody wants their own user 
account. Newegg was offering a great deal 



46 May 2009 / www.computerpoweruser.com 



hard hat area pc modder 



on a 500GB Green Power Western Dig- 
ital SATA drive, which offers IntelliPower 
and IntelliSeek technologies to deliver the 
perfect blend of spin speed, transfer rate, 
power savings, and low noise. My optical 
drive was another choice driven more by 
frugality than performance concerns. 
Despite my penchant for penny pinching 
here, HP's 20X DVD±R Burner 1035i 
performs admirably burning CDs and 
DVDs, and reading both. 

I mentioned before that I had plans for 
this system's graphics, and those plans 
materialized in the form of the HIS 
Radeon HD 4650. This graphics card 
features 512MB of GDDR2 running on a 
128-bit bus, which will let you play just 
about any game out there, albeit at limit- 
ed resolutions and enabled effects. As an 
added bonus, I was pleasantly surprised 
with how quietly this card runs. 

The computer case and power supply 
are two components that can easily cost as 
little or as much as you're willing to spend. 
For this build, pairing the two turned out 
to be the most cost-effective option, and I 
settled on the Enermax Pandora 185 ATX 
midtower case, which was bundled with a 
400-watt PSU. Enermax is known for its 
PSUs, but a quick look at the reviews of 
this bundle revealed that this case comes 
with a generic PSU. But with my budget 
rapidly dwindling and a $30 mail-in rebate 
heaped on top like whipped cream and a 
cherry, I couldn't pass up this deal. 

Our keyboard and mouse come cour- 
tesy of Logitech. The EX 110 cordless 




Hopefully nobody in your family dares enter here. 



keyboard and mouse kit is perfect for a 
family on the move, literally. One of the 
final components I selected was the speak- 
er system. Here, too, you can spend as lit- 
tle or as much as you can afford on a set 
of speakers. Logitech's 2.1-channel X-240 
will probably disappoint teenage Tim 
with its lack of true positional audio for 
games, but 5.1 -channel systems are just 
too expensive. The X-240 will more than 
satisfy the family's music and movie- 
watching needs, and as an added bonus, it 
has a portable music player dock that 
accommodates iPod, Zune, and any other 
MP3 player with a headphone jack. 

Finally, I selected the 64-bit version of 
Vista Home Premium because it was $5 
cheaper than the 32-bit edition. Vista 
Home Premium is also my OS of choice 
because it features the aesthetic accou- 
trements of Windows Aero, built-in 



Windows Media Center capabilities, 
Windows DVD Maker, preloaded games 
for the kids, and Windows Movie 
Maker — all features left out of Seth's not- 
so-family-friendly Vista Home Basic. 
Better yet, no additional software is need- 
ed to enjoy this system to the fullest. Seth, 
on the other hand, might get one of those 
phone calls asking why Blu-ray discs 
won't play without software. 

My initial misgivings about building 
a family-friendly PC turned out to be 
largely unfounded. When selecting com- 
ponents, I favored those that would 
collectively result in a dependable, afford- 
able, and expandable PC. Really, what 
more could an enthusiast ask for from his 
own PC? (OK, I thought of a few things, 
but you get the idea.) ▲ 

by Andrew Leibman 



Part 

""MST1i«A2GM-1fW740G"' 

Micro ATX AMD Motherboard 

"Logitech X-240 25 i Watts 2.1 Speaker 

""CrucTai"2GB"(2x"i GB) 

240-Pin DDR2 SDRAM DDR2 800 

Western Digital Caviar GP 

WD5000AACS 500GB 

Enermax Pandora 185 ATX 

Mid-Tower w/ 400W Power Supply 

"Logitech EX 110 Black" 

Cordless Keyboard & Mouse Kit 

HiSHighfech "Radeon HD46505T2MB"' 

""HP20Xbvb±RDVDBurnVrTM5r' 

Windows Vista Home Premium 64-bit 



Newegg Item # I Newegg Rating I Price ! Free Shipping I Rebate ! 

"N82E1681 191 03255 "i5 (222) T~$55.~9S i""J"Yes" " "7 "$"6.66 " 

"N8"2E168^13136188Tn/a"" "i"$54.997 No ""; "$6."66 """ 



N82E16836121010 


4(87) 


i $40.99 


No 


i $0.00 


$40.99 


N82E1 68201 481 63 


5(21) 


i $22.99 


Yes 


| $0.00 


$22.99 


N82E16822136149 


4(172) 


j $59.99 


Yes 


j $0.00 


$59.99 


N82E1681 11241 18 


4(22) 


i $56.99 


No 


| ($30.00) 




N82E1 68231 261 74 


4 (525) 


; $29.99 


No 


| $0.00 


$29.99 


N82E16814161262 


4(34) 


i $59.99 


No 


i ($10.00) 


$49.99 


N82E1 68271 361 44 


4(18) 


; $19.99 


Yes 


i $0.00 


$19.99 


N82E1 68321 16488 


4 (743) 


j $99.99 


Yes 


j $0.00 


$99.99 






i $501.90: $37.02 


i ($40) 


$498.92 



CPU /May 2009 47 



hard hat area pc modder 




like a good challenge, and putting togeth- 
I er a half-decent computer for less than 
$500 is certainly an affair that requires 
some thought. There's a sort of push-and- 
pull between how much you can spend on 
components when building such a system, 
because any splurges in one area mean you 
have to cut back in another. The skill here 
is selecting components that balance cost 
savings, performance, and compatibility. 

I selected a Gigabyte board with AMD's 
780G chipset, the GA-MA78GM-US2H. 
I like the 780G chipset, as it features 
Radeon HD 3200 integrated graphics, 
which is plenty of graphics horsepower for 
typical computing applications. That's 
right, friends — no discrete graphics card 
needed here. Granted, you won't be hit- 
ting playable frame rates in intensive 
DirectX 10 games, but if that's your con- 
cern, you shouldn't be thinking about a 
sub-$500 machine, anyway. 

The AMD Athlon 64 X2 5000 proces- 
sor is a classic, but it's by no means a 
dinosaur. And for less than $60, it's an 
unbeatable deal. At 2.6GHz, it'll do every- 
thing you need without breaking a sweat. 

I complemented the solid processing 
power with a 2GB Kingston HyperX 
240-pin DDR2 1066 RAM kit. With 
the advent of DDR3, the prices for 
DDR2 RAM, which still offers excellent 




This budget PC is powerful enough to meet your current computing needs, 
but it's also designed to be expandable when the time comes. 



performance, have dropped dramatically, so 
finding inexpensive yet high-performance 
memory was a cinch. 

A 320GB Western Digital Caviar SE 
hard drive was my storage of choice. It was 
an easy call, as its 7,200rpm spindle speed 
will offer excellent performance, while the 
320GB capacity grants you plenty of stor- 
age. And 320GB should be plenty, unless 
you're building a video library or a massive 
collection of music. If you need more stor- 
age, you can always add an external hard 
drive to your arsenal or add another inter- 
nal 1TB or 500GB drive. 

There's no need to remain stationary as 
DVD technology makes way for Blu-ray; I 



nabbed a Sony Optiarc 5X Blu-ray/DVD- 
ROM BC-5100s for my optical drive. 
With the optical drive, you can play DVDs 
to your heart's content. It will also play 
Blu-ray Discs, although due to the nature 
of BD technology, you'll need additional 
software to be able to play them. OK, you 
got me — I neglected to buy a BD drive 
with the appropriate software, and not a 
free Blu-ray player application in sight. Mea 
culpa. Let this be a lesson to all of us. 

I opted for Vista Home Basic for my 
operating system because, despite the 
negative view many have of Vista, 
Microsoft isn't going to be supporting 
Windows XP forever. Besides, Vista 
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Newegg Item # 


: Newegg Rating 


: Price 




Gigabyte GA-MA78GM-US2H 


N82E1 681 31 28379 


| 5 (10) 


i $79.99 




AMD Athlon 64 X2 5000 


N82E16819103211 


i 5 (513) 


i $57.00 




Brisbane 2.6GHz 








CO 


Kingston HyperX 2GB (2x 1GB) 
240-Pin DDR2-1066 


N82E1 68201 3421 8 


| 4(106) 


i $33.99 


cd 


Western Digital Caviar 


N82E1 68221 36098 


i 5(216) 


i $49.99 


SE WD3200AAJS 








LL 


Sony Optiarc Black Internal 

5X Blu-ray DVD ROM BC-5100S 


N82E1 68271 18020 


|5(2) 


; $99.99 


CO 

JZ 


Rosewill R804 BK Black Steel 
ATX Mid Tower Computer 
Case w/350W PSU 


N82E1 681 11 47024 


i 4(160) 


| $45.99 


+- ' 


Microsoft Windows Vista 


N82E1 68321 16480 


i 4 (14) 


i $89.99 





Home Basic SP1 32-bit OEM 








CO 


Logitech Deluxe 250 Desktop 
keyboard/mouse combo 

shipping 

total w/shipping 


N82E1 68231 2601 7 


| 5(139) 


; $13.99 
i S470.J 



Free Shipping? ! Rebate i 

Yes" T~$b"b6" 

Yes" T $6-00 

"n'o""" T""($£o6)"! 

Yes"" T $0"00 

Yes"" "Tsabo T $99.99 



($12.00) | 



$0.00 i $ 

"($Too)"1 
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Phenom II X4 940 Black Edition 

Daneb 3.0GHz, 4 x 512KB L2 Cache, 6M B L3 Cschs, 
Socket AM2+, 125W Quad-Core Processor 
Search Newegg: 19-103-471 




Intel 8 

Core 2 Quad Q9550 

Yorkfield 2.B3GHZ, 12MB L2 Cache, 
LGA 775 95W Quad-Core Processor 
Search Newegg: 19-115-041 



AMD 

Phenom II X3 720 Black Edition 

2,8GHz, 3 x 51 2KB U Cache, 6MB L3 Cache. Socket AM3 
95W Triple-Core Processor, Search Newegg: 19-103-649 



Intel® 
Core i7 920 

Nehalem 2.66GHz, 4 x 256KB L2 

Cache, 8MB L3 Cache, LGA 1366 

130W Quad-Core Processor 

Search Newegg: 19-115-202 
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There remains a pair of memory slots 
and plenty of room inside the chassis for additional drives. 



Home Basic costs the same (and, in some 
cases, less) than WinXP. 

To house and power the system, I 
snagged a Rosewill R804 ATX midtower 
case with an included 350W PSU. At just 
over 30 bucks for the pair, that's a pretty 
sweet deal. The case is nothing flashy, but 
its solid black finish and compact size will 
keep a low profile wherever you store it. 
Plus, it's sturdy enough to handle all the 
components you can cram in there. 

The Logitech Deluxe 250 Desktop key- 
board/mouse combo is nothing special, 
either, but it'll get the job done. That's 
more than you might expect for the $13 
price tag. Trust me, the combo is fine. I'm 
using it right now. 

I configured this system to meet the 
designated budgetary needs, and, as such, 
it's not the fastest, most powerful machine 
in the world. However, it's primed and 
ready for future upgrades, if you so desire. 



For one thing: The motherboard CPU 
socket supports all AM2+/AM2 proces- 
sors, so if you want to upgrade to a newer 
AMD chip, you can. For example, the 
new Phenom II processors, AMD's latest 
and greatest, will also fit the socket. 

Even with 2GB of RAM installed, the 
motherboard has two open memory slots, 
so you can add a 2GB kit down the road. 

The most obvious area where you can 
beef up this system is its graphics. I didn't 
bother with a discrete graphics card because 
the integrated graphics will work just fine 
for most applications, as I mentioned 
before. If you so choose, you can buy a 
graphics card and slap it in for a major 
graphics boost. With the addition of a 
compatible graphics card, you're essentially 
getting a CrossFire configuration. 

I'd be remiss if I didn't point out the 
fact that my entire system, including ship- 
ping costs, totaled $476.56, while my 



esteemed colleague's machine came in at 
just about the $500 mark. Why the dis- 
crepancy in price? He opted to include 
speakers with his build. 

What is this, a peripherals jamboroo? 
Nerts to that, I say! This isn't "The Price 
Is Right"; you don't win by getting as 
close to the dollar amount without going 
over. Nation, you wanted a budget PC 
that would let you perform any typical 
computing application — word processing, 
email, Web browsing, watching a little 
video, playing some games, etc. — and 
that is exactly what I have built. Plus, as 
aforementioned, this system is ripe for 
serious upgrades as your needs change 
and cash flow increases. 

Look, adding in tasty extras might fly if 
we were building a hot gaming system, 
but this is a budget PC. Besides, where 
does the accessorizing end? A gaming 
mouse? A pair of noise-canceling head- 
phones? A multifunction printer? A year's 
subscription to World Of Warcraft? A 
USB-powered massager? We could ride 
that merry-go-round all day. 

I've included the bare essentials for a 
solid system with no frills, and its ample 
performance speaks for itself. You can do 
what you want with the extra $23.44 I 
left you. Take the family to Chuck E. 
Cheese or put it toward adopting a puppy 
(or a set of speakers, a graphics card, etc.). 
Your money, your choice. A 

by Seth Colaner 

(Note: Subscribers can go to www.cpumag.com 
cpumayOS) I pcchzUenge for performance data.) 



The Verdict 



Coming off my triumphant victory in the last PC Challenge, I 
fancy myself as somewhat of an authority in what makes a win- 
ning rig. And Andrew, now a PC Challenge vet himself, has learned a 
thing or two about building the best PC with a given budget. But given 
the constraints of a $500 budget to stretch for a chorus of family 
members, each clamoring for different functionality, I fully expected 
Seth to have an ace in the hole. 

And did he ever. Seth definitely made his All In move by including a 
BD-R0M drive. Unfortunately, without any software to actually har- 
ness the drive's potential, Seth's hand of Aces and Eights turned out 
to be an inside straight draw that didn't catch on the river. It was a 



worthy effort, to be sure, but hardware is only as good as its accom- 
panying software. 

Andrew covered his bases, and while his system wasn't above 
reproach (the right speaker of the 2.1 -channel Logitech speakers was 
very weak, but, technically, 1.1 sound is more than 0.0 sound), it was 
nonetheless a more polished offering. As a result, I'm giving him the 
nod for the best family PC under $500. Of course, if this had been the 
Best Family PC for under $600 Challenge, Seth's bargain-basement 
high-def system might've won the day. 

by Vince Cogley 
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Get informed answers to your advanced technical 

questions from CPU. Send your questions along with a 

phone and/or fax number, so we can call you if 

necessary, to q&a@cpumag.com. Please include all 

pertinent system information. 
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Although 



running SLI in this 
setup could possibly 



work, it's only asking 



for headaches 



to configure it 



that way . . . 



» 



Each month we dig deep into the mailbag here at CPU in an effort 
to answer your most pressing technical questions. Want some advice 
on your next purchase or upgrade? Have a ghost in your machine? 
Are BSODs makingyour life miserable? CPU's "Advanced Q&A 
Corner" is here for you. 

John L. asked: I have a Sony VAIO CS notebook that is supposed to 
support up to 4GB of RAM, according to Sony's Web site. I opened up 
the little compartment on the bottom and saw that there was only one 
2GB stick of memory in the system, so I assumed I could just buy anoth- 
er similar 2GB stick and plug it into the empty slot. I did that, but the sys- 
tem is still only reporting 2GB of memory in the BIOS and in Windows. Is 
there something I need to change to enable the extra memory? Is there 
a setting in Windows that I'm missing? Any help you could provide 
would be greatly appreciated. I don't want to have to pay someone to 
perform what should have been a simple upgrade. Thanks. 

A: In a perfect world, you'd be right, John, and adding a second 
stick of memory is all that you'd have to do to expand your machine 
to 4GB, but unfortunately there are some other nuances to consid- 
er. You typically don't have to change any settings in the BIOS or 
in Windows. The memory should just work when plugged in, but 
you obviously need to do a bit of troubleshooting. First, make sure 
that second stick of memory is good. Shut your machine down, 
remove the battery, remove the original 2GB SO-DIMM, and put 
the new one in its place. Power up the system with only the new 
stick installed, and you'll be able to check if it's working and if it's 
compatible with your notebook. If it doesn't work, you've likely got 
a bum SO-DIMM. Otherwise, something else is amiss. 

Some motherboards — including notebook motherboards — have 
specific requirements for installing single- and double-sided sticks of 
memory. In many instances, the memory must be installed in a spe- 
cific sequence to work. For example, a motherboard may require 
that a double-sided DIMM be installed in the first memory slot if a 
single-sided DIMM is in the second, or vice versa. If that second 
stick works by itself when plugged into the original stick's slot, try 
plugging the original SO-DIMM into the second slot. 

Finally, due to different resistor array and PCB configurations on 
some sticks of memory, there are known compatibility issues with 
some motherboards. If the new stick of memory you bought hap- 
pens to be incompatible with your notebook, there's not much you 
can do other than return it. If that's the case, try hitting a site like 
Crucial.com ( www.crucial.com) and letting it scan your system 
using the online System Scanner tool. The site can determine what 
you have installed and what would be the best match and can make 
a known-compatible recommendation for you. 
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Cyril P. asked: I ditched my old desktop PC about a year ago in 
favor of a nice HP notebook and hadn't had any issues until recently 
when I decided to set up a "docking station" of sorts. I bought a nice 
notebook stand, an external hard drive, a Logitech mouse, and a high- 
quality, lighted USB keyboard. When everything is set up on my desk, I 
feel much more comfortable using the system, but I can't have the exter- 
nal HD, mouse, and keyboard plugged in at the same time. When I do, I 
get an error message that says something about voltage being too high 
on the USB ports. What do you think is going on? 

A: Your problem stems from the fact that not all USB ports are 
created equal, Cyril. All USB ports have a 5V output line that can 
power a host of different peripherals. The maximum current out- 
put supported by a USB port, or array of ports, can vary from sys- 
tem to system, however. To eliminate your problem, and ulti- 
mately protect your notebook, you'll need to use a self-powered 
USB hub with your devices. You may even end up liking your 




A self-powered USB hub has its own DC power source 
and allows more USB devices to be plugged into a 
single PC without fear of overloading the system. 



setup better with the external HD, mouse, and key- 
board plugged into the hub because you'll only need to unplug a 
single wire from your notebook when you need to be on the go. 

Wynter asked: One of my gifts for Christmas was an Evga 9800 GTX+ 
to go with the one I already had in my system. I have tried several times to 
get them to work in SLI, but to no avail. Evga said it could be that my power 
supply doesn't have enough juice. It's a 580W PSU that is SLI-rated. Evga 
says that 550W is the bare minimum. I can put one card in fine. I go to 
install the other card (without the SLI bridge connector), and Windows sees 
it no problem. I shut down, put the bridge in place, and restart, and this is 
where I run into trouble. Windows either doesn't recognize one card or, if I 
can actually pull up the Nvidia control panel, it won't acknowledge SLI is 
available. If it does indicate that SLI is available and I try to activate it, I 
reboot and get no signal out of the video cards. I tried ordering a new PSU 
(an OCZ Stealth 700W), and it helped a bit but did not solve the problem. 

A: It sounds to us like you're not making that SLI bridge connec- 
tion properly, but we'll cover a couple of other pitfalls, as well, just 
in case. You didn't indicate which motherboard you're using here, 
but you want to make sure that second graphics card is plugged into 
at least a PCI-E x8 connected slot, and if you have one, it's prefer- 
able to use an xl6 connected slot (although it's not necessary). 
Some motherboard designs have full-length xl6 slots that are con- 
nected electrically with only an x4 connection. Although running 
SLI in this setup could possibly work, it's only asking for headaches 
to configure it that way, especially if you have an x8 or xl6 slot. 

You also want to make sure you're getting a proper connection 
with the SLI bridge connector. If you have an SLI bridge that is 
of the rigid PCB design, it may be that you're not properly seat- 
ing it for a clean connection. Try double-checking that the con- 
nector is fully seated on both boards and that the connector itself 
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isn't pushing one or both graphics cards too far one way or the 
other in their respective slots. We've seen some fairly challenging 
mechanical constraints using rigid bridge designs and actually 
prefer the flexible circuit board bridge connectors as a result. 
Finally, it sounds like your installation process (i.e. the sequence 
of steps you are taking) might be flawed. You shouldn't be 
installing the cards without the bridge and then installing drivers. 

First, we'd recommend completely uninstalling your existing 
Nvidia graphics card drivers from the system and then powering 
down. Then, install the second GeForce 9800 GTX+ and make 
sure the SLI bridge connector is seated properly on both cards 
with solid, unimpeded installations in their slots. 

Next, power up the system and boot your OS. You can cancel 
any device detection messages that come up from Windows and 
wait until the machine completes booting to the Desktop. From 
there, install the most recent version of Nvidia's drivers for your 
OS type and reboot. When you get your Desktop again, Nvidia's 
drivers should inform you that you have an SLI-ready system and 
prompt you to enable it for best performance. A 

by Dave Altavilla and Marco Chiappetta, 
the experts over at HotHardware.com 

For bonus content, subscribers can go to 
www.cpumag.com/cpumay09/q&a 
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X-ray Vision: Intel's Deep Viewer 



3 hoto & Video Organization Gets A Whole New Look 



igital photography offers plenty 
of advantages over film photog- 
raphy. Digital photographers can 



cameras that are easy to use. They can 
shoot multiple photos with a digital cam- 
era and discard those they don't want, all 
without the guilt of "wasting" film. 
Finally, digital photographers don't have 
that shoebox filled with hundreds of 
unorganized, mismatched prints. 

However, if the organizational struc- 
ture for your hard drive's digital photos 
and videos feels similar to that overflow- 
ing shoebox, you aren't any better off 
when it comes to finding a particular 
digital photo or video segment than the 
film photographer. 

Organizing your digital imagery ade- 
quately can be a tough chore. An orga- 
nizational system that might work for 
you could be too complex for others in 
your family, making it impossible for 
them to find the photo or video they 
want. Then there's the time required to 
make an organizational system work, 
with precise file naming, sorting, and 
folder creation. If it takes too much 
time, it's not worth the hassle. 

The solution, at least according to 
Intel: Simplify. 

By making an organizational system that 
does three things — sorts files based on how 
humans naturally think, presents files in 
real time by image rather than name, and 
sorts files automatically — Intel appears to 
have scored a direct hit on the "simplify" 
goal. Intel calls the system Deep Viewer, 
and the company showcased it most recent- 
ly at the 2009 CES in Las Vegas. 

The Development 

Intel senior performance analyst 
Francois Piednoel began showcasing an 
early version of Deep Viewer in late 2007, 
as a cataloging function for photographs, 
using a touchscreen. With the recent 
addition of the Nehalem CPU to the 



demonstration machine, Deep ( 
Viewer tapped into the addi- 
tional processing power to add 
video cataloging. 

Jerome Muffat Meridol, who 
is a visual computing group 
application engineer with Intel 
in Paris, primarily wrote the 
code and developed Deep I Franco 
Viewer. After Meridol's develop- 
ment of the organizational software, he and 
Piednoel have been working together on 
Deep Viewer for the past couple of years. 
Piednoel says Meridol's expertise is in 
developing video games, and many of Deep 
Viewer's intuitive features are based on 
gaming principles and technologies. Deep 
Viewer is based on some DirectX technolo- 
gies, which allows it to work fast. 

"Jerome is a game programmer," 
Piednoel says of Meridol. "His idea is if 
you have to use a keyboard, you're in trou- 
ble. That's the way he thought about it 
from the beginning." 

Piednoel says Meridol's brother, an 
experienced photographer who was shoot- 
ing 100GB of photos every week, sparked 
the idea for Deep Viewer. Sorting through 
all of the image files was an impossible 
headache. Meridol knew they needed a 
better organizational structure. 

Next-Gen Organizing 

The strength of the Deep Viewer con- 
cept is how natural it is for users. Deep 
Viewer uses data stored within digital 
image files and digital video files to orga- 
nize the files by date or by location. 

When looking for a particular digital 
image or segment of digital video, it's much 




where or approximately when the photo or 
video was shot. You might not remember 
the exact file name that you gave a digital 
image file, but you'll probably remember 



"As a human, you'll remember where," 
Piednoel says. "You don't remember exact 
dates, but rough dates." 

For example, Deep Viewer can display 
a map of the world. As you "zoom" in on 
various locations, you'd see pop-up win- 
dows appear on the map, marking any 
locations where you captured video or still 
images. Zooming more, you'd see thumb- 
nails of the actual images and video that 
you shot. The video runs in real time. You 
can continue zooming in to find the exact 



image or video clip that you want, or you 
can select a particular image at any time. 
Watching the demonstrations of Deep 



year to New York City or shot the video at 
your niece's seventh birthday party in April. 



gating the various icons and features with 
an iPhone . . . except that Deep Viewer is 
simultaneously handling 200GB of video 
and images. 

"I knew it was a good t' ' 
it to my wife, and she couldn't stop using 
it," Piednoel says. 

The software takes advantage of Ne- 
halem's multithreading and multicore 
capabilities and power to provide real- 
time processing on the display. As you 
zoom in and out, the images are resized 
on the fly, with no delays. All types of 
images were processed quickly, including 
JPEG, RAW, bitmaps, and video. Deep 
Viewer is a very impressive demonstration 
of Nehalem's power. 

The Display 

To take full advantage of Deep Viewer's 
intuitive interface, a mouse and a keyboard 
just don't seem to be the best choice. 



"A touchpad works better, but we want 
to get the interface as flexible as we can," 
Piednoel says. 

During demonstrations of Deep 
Viewer, Piednoel has used a 30-inch 
widescreen display featuring touchscreen 
navigation. By scrolling through the vari- 
ous images and zooming in and out with 
natural hand gestures, Deep Viewer be- 
comes extremely easy to use. 

Piednoel also has demonstrated a 
motion-sensing navigation feature where 
a Web cam mounted atop the display 
interprets the gestures of the user to navi- 
gate the Deep Viewer interface. It resem- 
bles the futuristic system used to navigate 
files in the 2002 Steven Spielberg film 
"Minority Report," replacing the touch- 
screen. After all, if you're sorting through 
and displaying high-quality images and 
videos on a big-screen HD monitor, the 
last thing you want is to have it smudged 
with fingerprints. 



Using Deep Viewer 
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"A touchscreen doesn't make sense," 
Piednoel laughs. "With my 58-inch screen, 
if you touch it, you're a dead man! I don't 
want fingerprints on my screen." 

However, because the ability to manip- 
ulate the Deep Viewer interface with hand 
gestures works so naturally, it's important 
to allow a navigation option that's similar 
to touchscreens. Piednoel says he'll contin- 
ue working with the motion-sensing navi- 
gation technologies. 

The Big Picture 

To fully appreciate and experience 
Deep Viewer's capabilities, a live demon- 
stration is best. It's tough to picture just 
how powerful and intuitive the Deep 
Viewer interface is without seeing it in 
action. (For a YouTube video demonstra- 
tion of Deep Viewer, visit www.voutube 
.com/watch?v=7M3WrdDy Dg .) 



immediately after seeing the demonstration, 



you'll have to put the credit card back in 
your pocket for now. Intel officials say 
they're looking at the potential for commer- 
cialization, but Intel has announced no 
plans for making Deep Viewer available to 
the public at this time. 

However, after strong positive responses 
to various live demos of Deep Viewer, it's 
safe to say Intel is leaning toward an eventual 
commercialization of the product. 

"Once we started showing it around, the 
feedback was like, 'When do you start sell- 
ing it?'" Piednoel says. 

Obviously, a powerl .. 
Nehalem, is required to take advantage of 
Deep Viewer, but it's an exciting poten' : ' 
product for new computers. 

Now if Intel could just come up with a 
way to make a shoebox-sized version of 
Nehalem that could organize all of those 
old film prints. ... A 

by Kyle Schurman 
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Deep Viewer offers a couple of different methods for organizing photos and videos. You can 
use a calendar-like format ( ), which sorts the images by the date on which they were taken. If 
you have no photos on a particular date or month, that calendar entry will be blank. You then 
sort through the calendar, moving through months and dates, zooming in to a particular date 
( ). Finally, you can continue zooming in, reaching the point where only a few images are visi- 
ble (E). If you have video images stored in Deep Viewer, those will run in real time at all times. 

With the map-like format ( ), Deep Viewer shows small windows in the areas on the 
map where you've shot videos or photos. As you select a certain location, Deep Viewer 
zooms in, first showing thumbnail images, then larger images, just as it does under the 
calendar-like format. 

With standard images and file names displayed in a window ( ), you'd have to decipher 
the file names and search for keywords to try to find a particular image or use static 
thumbnail images, with no ability to zoom in. Obviously, Deep Viewer is a much more intu- 
itive system for finding images and videos. 

Intel Senior Performance Analyst Francois Piednoel says documents eventually could be 
added to the Deep Viewer system, too, allowing you to easily find a PowerPoint or PDF file 
using the same small images of the documents to make selections, rather than file names. The 
documents could be stored in the calendar format, based on when they were initially created, 
last edited, or last viewed. In the map format, a document could be stored based on the last 
place it was viewed or on the last place where you used the file to give the presentation. 



Source: Intel 
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Netbooks offer an interesting idea, 
at least for those who want the 
bare minimum in computing. 
The small form-factor laptops work well for 
using the Internet and Web-based applica- 
tions. They're inexpensive, don't use much 
power, and are lightweight and small. 



Ion Measures Up 



However, those who want more com- 
puting power and software options haven't 
had a realistic netbook option, as most 
netbooks aren't powerful enough to run 
most high-end applications. But Nvidia 
expects to change the way computer users 
think about netbooks — and for that 



matter, how they think about desktops — 
with its Ion computing platform. 

"We've seen trends in the industry," 
says Ion Product Manager David Ragones 
of Nvidia. "Notebooks started to take vol- 
ume from desktops. And there's been an 
explosion in the volume of netbooks. 



Inside the Ion reference de- 
sign case, the bottom layer is 
an L-shaped daughterboard 
(A), which includes the unit's 
I/O capabilities. A SATA con- 
nector for adding a hard drive 
resides on the underside of 
the daughterboard (B). Above 
the daughterboard is the 



Pico-ITX motherboard (C). 
The black heatsink and fan 
assembly sits above the 
motherboard (D). 

The larger daughterboard 
explains in part why the refer- 
ence unit case (E) is larger 
than the Pico-ITX mother- 
board's dimensions. Ion 



platform units do not require a 
daughterboard to function, but 
Nvidia built the reference unit 
with a daughterboard to show- 
case Ion's potential I/O capa- 
bilities (F). 

"We use the [daughter- 
board] for the connectors 
and wrap the PC around the 



[daughterboard]," David 
Ragones says. 

With an Ion platform mini- 
notebook, it's expected users 
would want to connect the Ion 
unit to a high-resolution moni- 
tor or TV for display. Ion actu- 
ally can handle two display 
connections at a time (G). 




Source: Nvidia 
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"We're intensely focused on delivering 
a platform optimized for small form fac- 
tor. The standard desktop is going away. 
In the new world, things are smaller. We 
wanted to deliver a chip there." 

Ion takes Intel's Atom processor and 
pairs it with Nvidia's GeForce 9400M 
GPU to create a one-two punch for net- 
book-sized devices, what Nvidia calls 
mini-notebooks, that can match the 
power-saving features and tiny mother- 
boards found in netbooks while delivering 
computing power and capabilities similar 
to what's found in desktop computers, 
especially when it comes to video. 



Atom Comes Of Age 

Intel's Atom CPU isn't a high-end chip. 
What it does, however, is provide low 
power consumption while offering plenty 
of computing power for most applications. 
Think of the Atom as a "fast-enough" CPU 
option. It's not a top-of-the-line CPU, but 
it works well in a variety of situations where 
high-end processing isn't required. 

"People love the Atom as a low-power 
CPU," Ragones says. "The [downside] is 
its visual computing capabilities." 

Atom has proven to be a great option 
for netbooks, taking a large portion of 
that market. However, the netbook 



chipset that Intel typically pairs with 
Atom is an older, low-power option (for 
example, the 945G/ICH7 northbridge/ 
southbridge combination). 

The 945G, which Intel introduced in 
2005, has some drawbacks. Its footprint is 
too large for use in mobile consumer elec- 
tronics, such as smartphones. Using 
Photoshop with huge image files or 
transcoding video is impossible with 
today's Atom chipset netbooks. With the 
Atom and the 945G configuration in a 
basic netbook, HD video playback and 
gaming aren't important considerations. 
An Atom netbook screen usually offers 




"Ion can play back 1080p 
HD video at 40Mbps," Rag- 
ones says. "This is a device 
that you can stick in your liv- 
ing room and connect to a 
50- or 60-inch plasma with 
eight-channel audio." 

The Pico-ITX motherboard 
used with Nvidia's reference 



Ion platform measures 3.94 x 
2.83 inches. A standard ATX 
motherboard, on the other 
hand, comes in at 12 x 9.6 
inches (H). 

"It's a full PC that fits in 
the palm of your hand," 
Ragones says. "This is the 
desktop PC of the future. It's 



no longer a beige box that 
sits on your desk." 

Although the first Ion plat- 
form reference unit can fit in 
your hand, Ragones says 
Nvidia isn't done developing 
ways to make it even smaller. 

"Stay tuned; this is the first 
'shot across the bow,' as it 



were," Ragones says. "A vol- 
ume of one-quarter liter is 
possible in terms of a desktop 
PC with Ion. 10 liters can be a 
typical volume for a desktop 
PC today. ... It really opens 
up in terms of creativity for 
our partners." ▲ 
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limited display resolutions, and most such 
notebooks couldn't display HD video sat- 
isfactorily, if at all. 

The Atom chipset configuration 
offers plenty of power for the functions 
required with a netbook, but it falls 
short when attempting to fulfill high- 
end computing needs. 



Enter the Nvidia GeForce 9400M 
GPU and the Ion platform. Nvidia has 
made no changes to its 9400M to make it 
work inside the Ion platform. It's the 
same 9400M that appears in desktop and 
notebook computers. 

"The Ion platform can offer 10 times 
the graphics power over Atom's chipset," 



Ragones says. "That's a three-generation- 
old chipset now." 



Ion's Power Requirements 



There's one area where Ion can't quite match the Intel chipset configuration in net- 
books: power consumption. However, the two remain very close. Considering Ion's 
improved video capabilities and other computing features over the standard Intel 
chipset, the dif- 
ference in power 
consumption is 
miniscule. 

"From an idle 
power solution, 
Ion is compara- 
ble to the Intel 
chipset net- 
books," Ragones 
says. ▲ 
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Ion's Design 

On its own, Atom cannot play back 
HD video. However, with the 9400M 
installed, HD and Blu-ray video is play- 
able on a machine with the Ion platform. 
The 9400M includes a PureVideo HD 
decoding engine, where the 945G and 
Atom alone cannot handle accelerating 
HD video decoding. 

"We launched the 9400 ... in 
October, and it was designed to work well 
with netbooks," Ragones says. 

Keep in mind that Intel doesn't allow 
Atom-based machines to work with PCI-E 
xl6 slots, leaving no opportunity for 
including a dedicated graphics card in a sys- 
tem containing an Atom CPU. Although 
it's not as powerful as a dedicated graphics 
card, the 9400M works well for a system 
that can't use a dedicated graphics card. 



Source: Nvidia 



In The Market 

During this year's CES, Nvidia show- 
cased an Ion reference motherboard and 



Ion's Specifications 



In the Ion platform, the 9400M GPU controls the following: memory, Ethernet, video, audio, USB, and eSATA. 



Ion supports: 

• Advanced display connectivity options, 
including HDMI, dual-link DVI, 
DisplayPort, and VGA, allowing for two 
displays to be connected at a time 

• Accelerated video transcoding through 
CUDA technology 

• DirectX 10 graphics 

• 1080p HD video 

• 7.1 audio 

• Windows Vista Premium 

• Windows 7 (upcoming) 

The Ion platform specifications are: 

• CPU: Atom 330 or Atom 230 

• CPU Multiplier: 12X 

• GPU: GeForce 9400M 

• Graphics cores: 16 

• Maximum resolution: 2,560 x 1,600 

• Memory: DDR2 or DDR3 
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case. The reference case measured about 
1.5 x 5.7 x 4.4 inches (HxWxD). 

However, as OEMs begin building 
Ion-based machines, they will be free to 
construct machines that don't adhere to 
the reference designs. Nvidia says Ion 
mini-notebooks almost certainly will cost 
a bit more (likely $50 to $100 more) with 
the 9400M vs. the typical Intel Atom 
chipset, but OEMs will set the final prices 
and determine the exact configuration of 
their Ion platform machines. As is typical 
with other Nvidia-stamped hardware, the 
company simply provides the technology 
and guidance for Ion. 

Ion platform machines should begin 
appearing in the middle of this year. 



adding stronger video capabilities and 
improved features. OEMs also might con- 
sider making extremely thin notebooks 
with large screens and full keyboards. 
Because the motherboard would occupy 
such little space, a large portion of the 
notebook case could be devoted to cool- 
ing, allowing for extremely thin units. 
Then, of course, there's the possibility of 
extremely small desktops. 

"We're talking with all of the OEMs," 
Ragones says. "They have a lot of great 



ideas. . . . You can do a lot of things [with 
Ion that] the Atom PC can't do now." 

Eventually, if you squeeze the process- 
ing power of a traditional desktop com- 
puter tower into a unit similar to the 
palm-sized box that Nvidia demonstrated 
at CES, suddenly the desktop computer 
becomes easily portable, and that promis- 
es to significantly change the way people 
will use their computers. 

by Kyle Schurman 




Tipping The Balance 

One interesting aspect of the Ion plat- 
form is the way Nvidia has tipped the bal- 
ance of the platform's power heavily 
toward the GPU. Conventional wisdom 
says balance between the CPU and GPU is 
important, but Ion is testing that theory by 
using a slower CPU with a powerful GPU. 

If Ion's unbalanced system works as 
expected, it opens several interesting areas 
of the market for this type of platform. 
For example, netbooks could retain their 
strengths of matching a small machine 
with great power conservation, while 



Despite its 
diminutive size, 
the Ion platform 
motherboard 
(shown here) 
contains plenty 
of important 
components that 
help give it the 
power of a desk- 
top PC. The 
memory connec- 
tor is on the 
underside of the 
motherboard. ▲ 
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Source: Nvidia 



When Two Is Greater Than Three 



By pairing the 9400M GPU with the Atom CPU, Ion becomes a two-chip platform design, rather 
than the traditional three-chip design. With the chipset Intel ships with Atom, the platform 
includes both northbridge and southbridge chips with the CPU. 

With the GeForce 9400M, "the northbridge and southbridge are combined into a single 
chip," Ragones says. "It's a powerful GPU with all of the core logic that's required around it. 
It's all on one chip, and you only have to lay out two chips. 

"We've been engineering a single-chip strategy for a long time," he says. 

The two-chip design works well for conserving power, which is important for a small, port- 
ble device, yet it's powerful enough to play HD video, run Windows Vista, and perform well for 
gamers (although high-end gamers probably won't find enough power here). Ion supports 
either DDR2 or DDR3 memory. 

"With the two-chip solution, it's much smaller than you could actually create with the 
standard chipset," Ragones says. "You physically can't fit three chips onto this board. We're 
able to get into a much smaller form with Ion." 

Not surprisingly, this situation between Intel and Nvidia is a bit awkward. Ion uses Intel's 
Atom CPU, but it seeks to replace Intel's 945G chipset that the company ships with Atom. 

"We're competing with the Intel chipset team," Ragones says. "We cooperated with the 
Intel CPU team. It's almost a 'comp-peration' situation." ▲ 




Source: Nvidia 
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Microsoft Is Back From The Drawing Board With Windows 7 
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hen we tell people about Mi- 
crosoft's latest operating system, 
Windows 7, we generally get two ques- 
ns. The first is invariably "Didn't 
ust come out?" 
It's easy to forget how frequently Microsoft 
used to release new operating systems. Windows 
98SE was released in 1999. Win2000 and Me came 
out in 2000. We met WinXP in 2001. Six years 
passed before we (pick one): A. welcomed, or B. were 
forced to live with Windows Vista in 2007. If you 
take Microsoft's blogs at face value, we can expect to 
see Windows 7 available for general consumption in 
late 2009, meaning that Windows 7 has been baking 
in Microsoft's ovens for just a little over two years. 
That's just a fraction of Vista's incubation period but 
still longer than its ancestors. 

"So, does it fix Vista?" is the second question we 
hear, implying that a lot of users think Vista is bro- 
ken. Interestingly, we don't generally get this reaction 
from average users or those whose first computer hap- 
pened to have Vista. It's a reminder that for many, 
Windows Vista is a perfectly acceptable operating sys- 
tem, performing its tasks with satisfactory speed, reli- 
ability, and security. 

Your reaction to Windows 7 is likely to reflect the 
kind of user you are, what version of Windows 
you're using right now, and how skeptical you are of 
the positive buzz surrounding Windows 7. To be 
sure, the early reports are mainly positive, but skep- 
tics point out that's mainly because Windows 7 is 
being compared to Vista rather than WinXP. 

If you're still clinging to WinXP, you probably 
have your reasons. You almost certainly have all the 
software, features, and functionality that you think 
you need, and your hardware is already utilizing 
optimized drivers that let your system work faster 
than it would under Vista. You're already familiar 
with all of WinXP's ins and outs, navigating all of 
WinXP's arcane dialog boxes with your eyes closed. 
So long as drivers for new hardware are available for 
WinXP and Microsoft continues supporting it, you 



probably have little reason to switch away from 
WinXP, no matter how good the Vista-based Win- 
dows 7 is. 

Basic users who think their $600 computers 
work just fine with Vista are probably those who 
would most benefit from Windows 7's more 
thoughtful interface and apparently better speed, 
but the presumed cost of the upgrade might be 
a deal killer. The cheapest Vista upgrade from 
WinXP was almost $100, and if Windows 7's 
upgrade pricing is similar, that's close to 20% of 
the cost of that bargain PC to upgrade an operating 
system seen by many as "good enough." That may 
be a tough sell for Microsoft. 

Power users, especially those who use Vista now 
and fondly remember WinXP (and even those who 
also spend time in Mac OS X land regularly), should 
start getting excited. Our early testing agrees with the 
early buzz: Windows 7 offers significant usability 
improvements and GUI enhancements over Vista. 
Even the public beta feels faster and more reliable than 
Vista, although it isn't finished and it's stuffed with 
debugging code. Whereas Vista's interface and fea- 
tures occasionally interfere with each other, as if they 
were developed by two teams who weren't communi- 
cating with each other, Windows 7 seems to have ben- 
efitted from Microsoft's more unified and coordinated 
development process, resulting in a computing envi- 
ronment that seems, well, thoughtful. 

The strict diet Microsoft forced upon Windows 7 
means that it even runs fine on netbooks, a growing 
market segment dominated by WinXP. Thanks to 
Vista's lineage, hardware drivers and software applica- 
tions written for Vista should be fully compatible, 
allowing Windows 7 to leapfrog one of Vista's earli- 
est problems. 

The Windows 7 public beta has come and gone, 
but it's given us an opportunity to dig deep into 
what will become the dominant version of Windows 
in the years to come. ▲ 

by Warren Ernst 
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he House of Windows 
has been a house divided. 
With Windows Vista thrust 
upon all but the most deter- 
mined of new computer pur- 
chasers, the Windows user base is 
now fractured between Windows XP and 
Vista. The exact ratio is subject to debate, 
but most Web usage statistics, which peek 



at what OS a Web visitor is using, show 
WinXP being the OS of choice for 75% of 
Web users. Vista weighs in at 15%. Clearly, 
Microsoft must know that Vista isn't the 
home run they hoped it would be. 

With this in mind, Vista's successor, 
plainly called "Windows 7," has hit the 
streets in public beta form quicker than 
most experts expected, and it has been 
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Vista users have the option to let the Windows 7 installer handle transferring 

their data, settings, etc. during the installation; Windows XP users (as well as choosy 

Vista users) will have to opt for a full install. 



well received. Some of us have been using 
the beta as our exclusive operating system 
since its release at CES, and we must con- 
clude that this is the most solid, most 
functional beta (emphasis on beta) OS 
we've ever seen from Microsoft. It should 
therefore come as no surprise that 
Microsoft has pushed up Windows 7's 
release date to late 2009. 

By the time you read this, the public 
beta of Windows 7 will be over, but 
never fear: Having lived with Windows 
7, we're prepared to break it down for 
you. We'll show you what's new, what's 
different, what we like (and what we 
don't), so you can decide if Windows 7 is 
good enough to make you let go of 
WinXP or go through the hassle of 
upgrading Vista. 

The Installation 

Windows 7's installer will dispel any 
doubts you have that it's based on Vista. 
In fact, were it not for the license agree- 
ment (the details of which we'll cover 
momentarily) and a few logos, it's hard to 
distinguish between the two. As you can 
see from our sidebar, Windows 7's mini- 
mum recommended hardware is essential- 
ly the same as Vista's. 
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Like Vista, Windows 7 uses an image- 
based installer, essentially decompressing 
and copying a WIM (Windows Imaging 
Format) file from the installation DVD to 
your hard drive, injecting the appropriate 
hardware drivers (as determined by the 
installer itself) to make it bootable, then 
rebooting the computer into the newly 
installed OS to complete various setup 
steps. The only real choice you have dur- 
ing the installation is selecting (or creat- 
ing) a partition to install to. 

Windows 7 will perform an upgrade to 
an existing Vista installation if you select 
a partition where Vista is already installed 
and choose the upgrade option. You'll be 
prompted to restart the installer from 
within Vista, and it'll reboot as necessary. 
When upgrading, the installer transfers 
your personal data, Windows settings, 
and installed software automatically. 

The upgrade option doesn't work 
with WinXP, so WinXP users will neces- 
sarily have to install Windows 7 to a sec- 
ond hard drive or partition and then 
manually transfer all their data, pro- 
grams, and options. Given that most 
existing WinXP installations are at least 
a few years old and may have a lot of 
incompatible software and hardware, we 
don't consider this a deal breaker. In 
fact, most power users we know prefer 
"clean installs" over upgrades, anyway. 
But it's something to keep in mind. (If 
you just have to upgrade an WinXP sys- 
tem to Windows 7, try upgrading 
WinXP to Vista first, then running the 
Windows 7 installer.) 

As with Vista, the installer prompts 
you enable Automatic Updates, and if a 
network is detected, lets you designate 
your location as a "Home Network," 
"Work Network," or "Public Network." 
Unlike Vista, selecting a Home Network 
presents you with the option to create a 
"Homegroup," which is a new and easier 
way for multiple computers in your home 
to share files and printers with a single 
automatically generated password. (We'll 
explore Homegroups later). If you choose 
to create a Homegroup, be sure to write 
the password down, though you can 
change it later, too. 

The EULA for the beta contains a few 
rules that obviously won't be in the final 
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During the installation process, Windows 7's installer presents you 
with a trio of networking options. 



product. One states the beta can't be 
used for business purposes; another 
states that the beta version will stop 
working in August 2009; and a third 
prohibits benchmarking Windows 7 (so 
we won't). The beta requires activation 
with an activation key, which is emailed 
to users downloading the beta ISO 



directly from Microsoft, but you have 
up to 30 days to activate it before the 
beta disables itself. 

Aero Enhancement #1: The Taskbar 

Vista brought with it a new interface 
and GUI, which Microsoft dubbed Aero. 
Windows 7 makes several significant 
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If you opt for the Home Network option, you'll see Microsoft's new spin on 

home networking, Homegroup. With Homegroup, user-account and password 

management is more streamlined and secure. 
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Windows 7's Taskbar 
Tray has a few intuitive 
improvements, such as 
a Wi-Fi Tray icon that 
launches a pop-up window 
of available networks 
instead of requiring you 
to launch a dialog box. 



Looking strikingly similar to Mac 

OS X's Dock, Windows 7's 

Taskbar gives you icon-based 

application management. 



changes to Aero, resulting in what 
Microsoft modestly calls "Aero Enhance- 
ments" or "Enhanced Aero," depending 
on the document you read. Many changes 
are subtle and take a while to notice, 
but the one that leaps out at you is the 
new Taskbar. 

If we couldn't show you a picture, the 
best way to describe the Windows 7 
Taskbar is to call it a cross between the 
Macintosh OS X Dock and the classic 
Windows Taskbar of yore. Gone is the 
Quick Launch toolbar (those little icons 
next to the Start menu that launched 
programs), and in its place is the ability 
to drag program icons directly to any- 
where on the Taskbar itself and pin 
them. Running programs receive their 
own icons on the Taskbar, too, and all 
the icons can be dragged around and 
reordered at will. The Taskbar is now a 
wordless domain, with icons standing 
alone sans any descriptive text. But 
because the Taskbar is about 50% taller 
than the old Taskbar, it allows for plen- 
ty of space for lots of icons. The icons 
also look much bigger and are easier 
to recognize. 

Running programs are differentiated 
from launch icons by a subtle frame. 
When an icon appears enclosed, then it 
means that program is running, while 
the currently active program has a shad- 
ed background. For example, in our 
close-up screenshot of the Taskbar, 
Opera, Firefox, Brainstorm, and Word 
are all running; Word is the active appli- 
cation; and Explorer, Internet Explorer, 
and Windows Media Player are just pro- 
grams that you could launch start by 
clicking their icons. 

Hovering the cursor over a running 
application's icon in the Taskbar launches 



an active thumbnail of that app, mean- 
ing, for example, that hovering over the 
Windows Media Player icon while play- 
ing a video displays a smaller version of 
that video in the pop-up. Hovering your 
cursor over the active pop-up thumbnail 
instantly hides all other open windows 
except for their outlines, revealing the 
full-sized window of that running appli- 
cation. If you have multiple documents 
open within a single application, then 
multiple active thumbnails appear, mak- 
ing selecting the right window effortless. 
Our screenshot of Word's pop-up 
thumbnails is a good example of the fea- 
ture in action. 

Aero Enhancement #2: The Tray & 
Notifications 

The Taskbar Tray (aka the Tray) has 
traditionally been a no man's land on 
the far-right side of the Taskbar, filled 



with too many teeny-tiny icons, far 
too many pop-up messages clamor- 
ing for your for attention and action, 
and, of course, the date and time. Win- 
dows 7's Tray has a few tricks to tame 
this wilderness. 

For starters, a small up-facing arrow 
acts as a "storage area" for Tray icons you 
probably don't need to see all the time, 
such as OneNote's clipboard capture 
applet or your notebook's power-mode 
icon. Unlike Vista's and WinXP's col- 
lapsible tray (with the left-facing arrow), 
the new Tray storage area doesn't auto- 
matically snap back after a second, mak- 
ing it far easier to interact with hidden 
tray icons than before. A simple dialog 
box makes it easy to move Tray icons into 
or out of the storage area. 

Windows 7 also reduces all those 
annoying pop-up bubbles that seem to 
spring forth from the Tray in other 
Windows versions via a number of 
methods. First, Windows 7 itself will no 
longer bother you with pop-ups report- 
ing something is finished, pop-ups dis- 
playing a nugget of information you 
can't really act on, or pop-ups reporting 
problems without offering an immediate 
solution. Second, Windows 7 combines 
all of the pop-ups from Vista's Security 
Center (such as the Firewall, Virus and 
Malware Protection, UAC, and Internet 




The Windows 7 Taskbar can provide you with thumbnails of each open application 

for at-a-glance information. When multiple documents are open in the same 

program, the Taskbar will display a thumbnail for each document. 
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Security Settings) with pop-ups for 
Windows Backup, Windows Trouble- 
shooting, and Windows Update into a 
single, unified notification manager 
called the Action Center. The Action 
Center itself is configurable, letting you 
designate which pop-ups you want 
to see. 

Finally, the Tray icons are much 
more useful. Clicking the Wi-Fi Tray 
icon, for example, displays a pop-up 
with all the available wireless networks 
in the area; clicking one lets you con- 
nect with it instantly. Compare this to 
Vista's workflow of opening the net- 
working dialog box and then showing 
available wireless networking options. 
The other Tray icons we saw, such as 
the Safely Remove Hardware, Power 
Options, and Sound Controller, are all 
similarly executed with intelligence. 

Aero Enhancement #3: The Start Menu 

Changes to the Start Menu are subtle. 
Some sort of slip in under the radar, and 
others are totally invisible. Still, the 
changes made are generally useful and 
improve on Vista overall. 

Eagle-eyed users will immediately 
notice that the Connect To and Net- 
work entries on the right side of the 
Start menu are missing from Windows 
7, though not totally forgotten. Right- 
click the Start Menu, choose Properties, 
and then click the Customize button to 
get them back. This used to be the trick 
to add the Printers item to the Vista 
Start menu, but in Windows 7, it's no 
longer necessary. It's now on the Start 
menu by default, though it's been 
renamed Devices And Printers. Short- 
cuts to the default Web browser and 
email program at the top of Start Menu 
are also missing. 

As the new name suggests, Devices 
And Printers displays not only printers 
but also various devices, such as built-in 
Web cams, USB devices such as wireless 
mouse receivers and thumbdrives, and 
even network controllers. Right-clicking 
any of these items displays a pop-up 
menu with entries applicable to the 
device. For example, the mouse-receiver 
menu has a Mouse Settings item; the 




The Taskbar Tray no 

longer snaps back when 

you pull your mouse away. 

Instead, a handy, customizable 

"storage area" gives you a 

look at what's 

running. 
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Windows 7 is capable of changing 
settings according to your network 
environment. For example, Windows 7 
can connect to different networked 
printers according to whether you 
are at home or in the office. 



network controllers have Network 
Settings items; USB storage devices get 
Autoplay, Safely Remove, and Browse 
items; printers get Print Queue and 
Printing Preferences items; and the com- 
puter itself gets items such as System 
Properties, Power Options, Sound Set- 
tings, and about 10 more. In short, 
Devices and Printers is a one-stop shop 
for accessing your hardware. 

Vista's incredibly confusing "Shut 
Down" button (which actually sends the 
computer into hibernation) is now sim- 
plified. It now clearly says what it does, 
which, by default, is to shut down your 



computer. If you'd rather have that but- 
ton perform other tasks (Restart, Switch 
Users, Sleep, Hibernate, or Lock), right- 
click the Shut Down button and pick a 
new action; its label and action change 
accordingly. The arrow next to the Shut 
Down button provides the same options 
as Vista. 

The final Start Menu enhancement is 
something Microsoft calls Jump Lists. 
Basically, Jump Lists are submenus that 
appear next to the icons of Jump List- 
compatible applications in the upper 
part of the Start menu. Microsoft Office 
2007 is one such program, and its Jump 
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Libraries are new to Windows 7. Instead 

of a single My Documents folder, 

Windows 7's libraries can divide your 

documents according those you wish 

to share over a network and those 

you'd rather keep to yourself. 





Un 


... ... ■, - ...■ 


.■j,,, ,.„,,. i.,.. 


View and print pou 


■ noTeo/o^p password 




h»™i»j«jk^™, w 




lb4ZTlWiTw 






■Mc CcmpLiftfE Hue in lun 



ifollEWIhe.fcmcGnl'jpMiiinHc-n 
4 ctt ix steeping- will nrf jppen intt 



Gone are the days of juggling multiple 

user accounts and passwords. The 

Homegroup password is your one-stop 

shop for home network access. 
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Windows 7 lets you control how resources are 
shared over your Homegroup network. 



Jump Lists are another addition 
to Windows 7. Word 2007's 
Jump List, for example, gives 

you a quick look at your recently 
opened Word documents. 



List displays recently opened docu- 
ments; clicking one opens that file with 
its associated program. Right-clicking an 
item in a Jump List displays a pop-up 
with options including Print, Copy, 
Remove From List, Pin To List (making 
that item "stick" to the Jump List) and a 
few others. Windows 7's own Getting 
Started icon has a Jump List that 
displays new features you can learn 
more about. 

Aero Enhancement #4: The Desktop 

Windows 7 Desktop enhancements 
have mostly to do with Window and 
Gadget placement, but they, too, help 
improve the Windows experience. 



Gone is the Windows Vista Sidebar, 
which took up far too much on-screen 
real estate on 4:3 monitors and effective- 
ly rendered a widescreen monitor 4:3 if 
you actually wanted to see all the 
Gadgets you had put on it. Instead, 
Windows 7 lets you place Gadgets all 
over the desktop — pretty much any- 
where you please. Gadgets don't appear 
in the Taskbar as icons, but a new 
Taskbar element lets you view your 
Gadgets instantly. Just roll your cursor 
over the new Desktop Peek button on 
the right side of the Taskbar, and all 
program Windows become totally trans- 
parent, revealing your gadgets. This 
element also acts as a Show Desktop 
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Microsoft has abandoned the all-or-nothing 

approach of Vista's UAC in favor of one that gives 

you four levels of control, as well as a slightly less 

"I'm in your face!" demeanor. 



Windows 7's Shut 

Down button now 

works as advertised, 

shutting your system 

down instead of 

dropping it into 

Hibernate. (Of course, 

you can still manually 

select Hibernate if you 

liked that function.) 



button when clicked, instantly minimiz- 
ing all programs to the Taskbar. Because 
it's located in the lower-right corner 
of the screen, quickly rolling the 
cursor over the Desktop Peek button 
and back again requires very little hand- 
eye coordination. 

Windows 7 adds several new "behav- 
iors" to program windows. Perhaps the 
most useful is the "window shake"; just 
position the cursor over the title bar of a 
window, hold down the mouse button, 
and "shake" the mouse left and right 
a few times to instantly minimize all 
other windows. 

A new "window tiling" command is 
almost as useful. Take one window and 
drag its title bar to one side of the Desk- 
top, making sure the cursor touches the 
edge of the screen, and that window 
instantly resizes to take up half of the 
Desktop. Grab another window and 
drag it to the other side of the screen, 
and it resizes to fill up the other half of 
the screen. The result is two open win- 
dows, each taking up exactly half the 
screen, which is handy when you want 
to work on two documents at once on a 
widescreen monitor. 

The least useful new behavior maxi- 
mizes a window when you drag it to the 
top edge of the screen, accomplishing the 
exact same thing as double-clicking the 
title bar or just clicking the Maximize 
button in the Title Bar. 

File Management & Sharing 

You might not think that file manage- 
ment and networking was particularly 
broken with Vista, but after working 
with Windows 7's new Library and 
Homegroup features, you'll instantly 
know that it was. 

WinXP and Vista made do with static 
folders such as "My Documents" and 
"My Music," simply making them a 
folder in the DOCUMENTS AND 
SETTINGS/USERNAME" folder off of 
the boot drive. Instead, Windows 7 uses 
something a bit more abstract, called Li- 
braries, to store all your stuff, and, much 
like Vista, Libraries have their own 
entries in the File Explorer windows. 
Expanding the Library entry reveals four 
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Libraries: Documents (analogous to "My 
Documents"), Music (analogous to "My 
Music"), Pictures (analogous to "My 
Pictures") and Videos (you get the idea). 
However, each of these Libraries expands 
into private and public Libraries (for 
example, music expands to "My Music" 
and "Public Music"), making it easy to 
mark some files as "for my eyes only" and 
others for general network consumption. 

On top of this, these Libraries are 
abstract, meaning they can represent 
files in folders you've stored all over the 
place, including network stores and 
removable drives. For example, if you're 
storing documents in C:\word_files, 
D:\spreadsheets, and E:\old_docs, you 
can easily add them to the Documents 
Library by clicking the Library 
Locations link in the File Explorer, 
which appears when a library is open. 
When using programs that automatical- 
ly work with the Documents Library, 
such as the Open dialog box in Office 
2007, all of the subfolders in all of your 
Documents Library appear together in 
the same place. 

Sharing printers or files in a typical 
Vista environment either becomes annoy- 
ing at best or a security hazard at worst, 
but Windows 7's Homegroup changes 
this for the better. In a Vista-based home 
networking environment, each Vista 
machine typically has its own set of user 
accounts, generally corresponding to that 
computer's main user. When a user on 
one Vista computer wants to access files 
on another computer, or print to a print- 
er on another computer, there's a prompt 
for a username and password, requiring 
the first user to know the login and pass- 
word of the other computer's user. An 
alternative method is to give everyone in 
the household the same username and 
password, or to create duplicate user- 
names across the different machines, 
both of which are annoying and some- 
what insecure. 

Homegroups change this dynamic, 
automatically creating a single network 
for the home linked by one shared 
password. When Windows 7 detects a 
network and you designate it a "Home 
Network," (as opposed to a "Work 
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The venerable Calculator even gets a new 

look. It includes little extras, such as a 

mortgage payment calculator. 



Device Stage, which still needs 

support from hardware manufacturers, 

is something of a cross between Windows' 

Autoplay feature and the new Jump List. 



Network" or "Public Network"), it 
automatically creates a Homegroup, asks 
you what you want to share, creates a 
password, and suggests you write it 
down. When a second Windows 7 com- 
puter is connected to the network, it 
automatically detects the existence of 
the Homegroup, making a Join Home- 
group button available in the File 
Explorer. If another user clicks Join 
Homegroup and enters the Homegroup 
password, then printer, file, and media 
sharing is ready to go. Files in the 
Shared Libraries are shared automatical- 
ly, while files in the My Libraries aren't. 
However, you can specify permissions 
for extra folders you add to your 
libraries. 

Homegroups come with a few extra 
features, as well. The first is default print- 
er selection. When Windows 7 detects 
you're no longer connected to your 
Homegroup, (for example, taking your 
notebook to the office), it automatically 
changes your default printer from the one 
in your Homegroup to the one in your 
office. The second has to do with multi- 
media. All shared media automatically 
streams between Homegroup computers, 
eliminating the need to copy files between 
computers for viewing. 

A Kinder, Gentler UAC 

Vista's UAC, or User Account Con- 
trol, was intended to prevent malware 
from injecting itself into Windows secret- 
ly. Unfortunately, Vista's approach 
popped up UAC warnings all the time 
(even when Windows itself was trying to 



make a system change you requested), dis- 
playing the somewhat intimidating 
"Windows needs your permission to con- 
tinue" message. You could completely 
disable UAC warnings when you had had 
enough, but that basically eliminated a 
level of security. 

Windows 7's UAC has finer controls: 
There are four levels instead of just 
"On" and "Off." Additionally, it won't 
dim the entire screen when it does 
appear, and Windows 7 itself is designed 
not to trip the UAC alarm on its own 
most of the time. Finally, UAC's new 
warning is the more user-friendly and 
sensible: "Do you want to allow the 
following program to make changes to 
this computer?" 

Better Device Access 

With Windows 7 comes a new way to 
interact with hardware: the Device 
Stage. The Device Stage is basically the 
equivalent of Autoplay for devices such 
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equivalent of Autoplay 
as digital cameras and scanners. When a 
supported device is detected, Windows 
7 displays a small window that displays 
the applications, services, and programs 
associated with the device, and it also 
lists these links in a Jump List panel 
from the Taskbar. Of course, the device 
needs to support Device Stage, but cre- 
ating the Stage screen only requires a bit 
of XML coding; it's hoped manufactur- 
ers will get onboard soon. We don't yet 
have access to any Device Stage-compat- 
ible hardware, but Microsoft's blog 
shows how it looks for the Nikon D90 
D-SLR camera. 
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We now know that many of Windows Vista s teething problems had to 
do with hardware and on several levels. 

First, Microsoft was counting on the hardware industry to write 
properly functioning drivers that were completely different than what it 
was writing for Windows XP, and to a certain extent, Microsoft dropped 
the ball in stressing to the industry how important it was that it did it 
right and on time. The result was a lot of crashes and slowness due to 
hardware not working properly with Vista. This wasn't technically 
Microsoft's fault, but regular hardware hiccups (or outright failures) 
made for a poor Vista experience. 

The second hardware problem was related to the disastrous 
"Windows Vista Capable" marketing campaign, which seems to have 
sold thousands of computers that customers thought would be able to 
run Vista well. Users' underpowered computers weren't really 
Microsoft's fault either, but slow computers also don't make for a 
happy Vista Experience, 
t Neither situation should be a problem for Windows 7, which should 
allow for a better time with Windows 7. 

Microsoft, we're told, has gone to great lengths to make Windows 7 
leaner and meaner than Vista, meaning that if a computer can run Vista, 



it should run Windows 7 better. Looking at Microsoft s history o 
mum hardware requirements for Windows since Windows 95, what 
strikes us is that it hasn't significantly changed between Vista and 
Windows 7. However, in the two and a half years since Vista's relea^v 
the computing "low end" has improved dramatically. In early 2009, a 
$500 notebook includes a dual-core CPU running at 2GHz, 3GB of 
RAM, a 250GB hard drive, DVD burner, and integrated graphics that 
handle all of Aero's visual tricks with aplomb. By comparison, in earl', 
2007, that $500 notebook had a single-core Celeron processor, 51 2MB 
of RAM, a 60GB hard drive, and an underpowered integrated GPU han- 
dling display duties. In other words, the hardware has definitely caught 
up to Vista's and Windows 7's needs. 

Additionally, the hardware driver model hasn't changed between Vista 
and Window 7, meaning that if you have drivers for your hardware that 
work in Vista, then they should work in Windows 7. In the two-plus 
years of Windows Vista's existence, almost all hardware manufacturei 
have debugged fully functional drivers that work properly in Vista. Thi 
should translate into fully functional hardware in Windows 7, as well. 

Though we'll reserve full judgment until Windows 7 is released, at this 
point it looks like hardware won't be a problem like it was for Vista. ▲ 
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Bluetooth devices receive better treat- 
ment in Windows 7, too. To add a Blue- 
tooth device, just click the Bluetooth 
Tray icon and choose Add A Device from 
the pop-up menu. When a phone or sim- 
ilar device is discoverable, Windows 7 
automatically generates a password to 
type into the phone. Devices without 
codes (such as mice) pair automatically. 

Updated & Missing Helper Applications 

In what has been the most highly 
anticipated upgrade ever in the history of 
computing, Windows 7 comes with a 
brand-new version of . . . wait for it . . . 
the Calculator. While we jest, it's interest- 
ing to note that the Windows Calculator 
hasn't seen a significant change since 
1997, but the new Calculator has lots of 
handy tricks. In addition to the standard 



mathematical tasks, the new Calculator 
has built-in templates and screens for 
date conversions, unit conversions, 
hourly wage calculations, gas mileage 
calculations, and mortgage and lease 
payments. There are also different 
modes of use, including Statistical, 
Programmer, and Scientific. All modes 
get a paper tape-like History and full 
support for copy and paste in all direc- 
tions. All in all, there's less need to whip 
out a spreadsheet or head to Google for 
a lot of basic tasks. 

Both WordPad and Paint get the 
Ribbon treatment a la Office 2007. 
WordPad gains the ability to open and 
save OpenXML and ODF files, while 
Paint receives some new drawing tools. 
And WordPad and Paint get better inte- 
gration with each other. 



However, some tools have been 
removed in order to slim Windows 7 
down. Gone is Outlook Express/Mail, an 
instant messenger, a video editor, a photo 
editor, and a blog editor. However, all are 
downloadable free from Microsoft's 
Windows Live Web services. 

Closing Thoughts 

Windows 7 shows that Microsoft is 
indeed capable of responding to criti- 
cism, because Windows 7 makes 
improvements in most of the areas where 
Vista is clunky. If the final version 
remains as polished as this public beta, 
after three years, Microsoft may finally 
be able to put the "Vista Stigma" behind 
for good. A 

by Warren Ernst 
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Tested by the c't, Germany, the Fusion 550RF offers the lowest standby power consumption of all the 
tested high-end PSUs. It also offers one of the best efficiency at typical loads at 11 and 275 Watts. 



Savings compared with standard PSU: 
PC off*: 3 Watts EUR 19.70 

Office application**: 38 Watts EUR 37.70 

Gaming***: 73 Watts EUR 24.00 



Fusion 550 

Payment Saving Unit 



Total saving: 



EUR81.40 
(-US$106. 1) 



*2.5W standby load, 20 hrs/day, 365 days, 5 years 

"110W load, 3 hrs/day, 365 days, 5 years 

***275W load, 1 hrs/day, 365 days, 5 years 

# Tested with Fusion 550RF, one of the models of the Fusion 550 series 
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The Bleeding Edge Of Software 



Inside The World Of Betas 



QuizoApps QT TabBar 1 .2.3 Beta 5 



Based on the number of Explorer (not 
Internet Explorer) alternatives out 
there, there must be a huge amount of dis- 
satisfaction with the default file manager 
that Microsoft has seen fit to bestow upon 
us. Though we can recommend several 
Explorer alternatives, ranging from pricey 
to free, each has its own way of performing 
tasks that is different enough from the Ex- 
plorer's way that not everyone warms up to 
them. For those who want to just give the 
Explorer a little boost, there's QT TabBar. 
QT TabBar does way more than just 
add tabs to the Explorer window, though 
that alone is pretty handy. It also adds a 
second toolbar to Explorer windows for 
managing tabs and windows, along with a 
Back and Forward button for navigating 
folders somewhat like Web pages. Because 
Internet Explorer shares most of its guts 
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QuizoApps QT TabBar 1 .2.3 Beta 5 

qttabbar.wikidot.com 

Why You Should Care: Give Explorer a little 

boost for even less money. 

with the normal Explorer, QTTB has the 
side effect of adding tabs and extra but- 
tons to IE6, as well. 

QTTB adds a host of other desirable 
features to Explorer. For example, it adds 
background colors to alternating lines in 



the file listing pane, rather like a paper 
ledger (though the beta has a bug where 
the colors don't always alternate). When 
you hover the pointer over a folder, a fly- 
out menu displays the folder's contents. 
Hovering over graphics files displays a 
small preview pop-up window. You can 
drag program icons to the QTTB toolbar 
to make a quick-launch bar or create many 
brand-new keyboard shortcuts for file- 
manipulation duties. Have several folders 
you regularly work in? Then group them as 
saved Groups, where one click opens all 
your favorite folders in several tabs. 

Though not completely without bugs, 
QTTB offers more enhancements to the 
Explorer than any other free utility, mak- 
ing it worth a serious look. ▲ 

by Warren Ernst 



PixelMetrics CaptureWizPro 3.B2 (4.0 Beta 



Though its name might remind you of 
your last trip to the urologist's office 
(nyuk nyuk nyuk), CaptureWizPro may 
be the finest screen-capture program this 
side of Snaglt, and at a lower price ($30 
vs. $50). CWP is also perfect for those 
users who think Snaglt has grown too fea- 
ture-filled in recent releases (as in bloat- 
ed), though CWP has many features too, 
and perhaps reflects the developer's own 
frustration with screen-capture tools. 
CWP goes for a slim interface: Its 
main window offers quick buttons for 
capturing an area, the whole screen, the 
scrollable content area within a window 



(handy for capturing long Web pages), 
video, and uniquely, audio only. Oth- 
er capture methods are available from 
CWP's pull-down menus. Pop-up 
screens (which remain invisible in the 
screen captures themselves) guide you 
through the capturing steps as you make 
them, so the well-written help system 
and quick-guide card are hardly neces- 
sary. Area captures are especially nice, as 
CWP lets you "nudge" the area boarders 
immediately after the capture, saving 
you the effort of having to make a new 
capture after you've realized your aim 
was a little off. 
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PixelMetrics CaptureWizPro 3.B2 (4.0 Beta) 

www.pixelmetrics.com 

Why You Should Care: Perhaps the best small footprint 

screen-capture program there is gets better. 
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CWP keeps track of past captures auto- 
matically, and unlike Snaglt, lets you des- 
ignate where this history of captures is 
stored on your hard drive (useful for sys- 
tems backed up and restored constantly). 
Captures can be readily saved into many 
different capture formats (and there's a 
great description of the pluses and minuses 
of each format that's perfect for beginners), 
copied and pasted, directly emailed, passed 
directly to a bitmap editor, made into a 
"sticky window" that's useful for reminders, 
and more. Videos can be converted directly 
into WMVs, AVIs of various types, and 
animated GIFs. Its extensive list of key- 
board shortcuts is completely editable, too. 

The beta appears rock-solid and feels 
completely polished, making it a worth- 
while purchase even in beta form. ▲ 

by Warren Ernst 
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software upgrades 




Upgrades That'll Keep You Humming Along 



Fans of FOSS (free and open-source software) get some treats this 
month: updates to Ubuntu and OpenOffice, as well as a major Google 
Earth revision and an Android update that adds voice search. 



Software Updates 

Adobe Photoshop Lightroom 2.3 RC 

For the image management program, this 
update fixes an sFTP upload crash in 
Windows 64-bit versions and memory 
leak issues. Newer cameras are supported, 
as well as a wider range of languages. 

labs.adobe.com 

CorelDRAW X4 SP2 

This major update for the illustration pack- 
age adds new Gallery images to the Wel- 
come screen. The Create Boundary effect 
has been improved, as have a range of 
import/export filters. There is more stability 
when saving files to previous versions. 

www.corel.com 

EarthBrowser 3.1.2 

The globe application for PCs gets smoother 
zooming to satellites and overall speed im- 
provements. Fixes include corrected satellite 
orbit paths on zoom and problems when 
high-res tiles weren't loading properly. 

www.earthbrowser.com 

EarthDesk 4.6 

The real-time Desktop globe increases the 
map resolution by 25% in this update. The 
internal engine has been improved, as well. 
www.xericdesign.com 

eMule 0.49c beta 

The file-sharing client changes the message 
system to prevent spam and keep connect- 
ed to friends with dynamic IP addresses. 
The UPnP feature has been revised, and 
the GUI is improved for easier shared and 
stored searches. 

www.emule-project.net 



Google Earth 5 

The new virtual globe now lets you explore 
the ocean floor. A layer of historical images 
is available. Globe-hopping and adding 
narration have been improved, as well, so 
you can share your travels with others. 

earth.google.com 

Internet Download Manager 5.15 Build 6 

The popular download accelerator and 
manager increases recognition of MP3 
files in Flash players and adds a download 
panel to Internet Explorer Web players 
using Silverlight. Google Chrome 2 is 
now supported, too. 

www.internetdownloadmanager.com 

Network File Monitor Professional 2.32.6 

The file sync and backup tool for networks 
fixes a problem connecting to a remote 
server. The environment variables process- 
ing has also been improved. 

www.file-monitor.com 

Norton Security 2009 

The latest version of the venerable PC 
protection suite has "Pulse Updates" 
that check for updates every five to 
15 seconds, shorter scans, improved 
ID theft protection, and better net- 
work guards. 

www.symantec.com 

OpenOffice.org 3.0.1 

The free open-source office suite now has 
grammar checking in Writer. Bug fixes 
are here for GSL problems, grammar 
checking glitches, and a tendency to crash 
with dictionary extensions. 

www.openoffice.org 



TurboFTP 6.00.716 

The FTP client adds support for SHA-1 
S/Key passwords. The option Preserve 
Local File Time On Upload Files uses the 
system local time for FTP and UTC time 
for SSH. 

www.turboftp.com 

Ubuntu 8.04 Long Term Support Release 

The Ubuntu OS version designed for busi- 
ness use gets its regular six-month release 
with more than 200 updates. Security fixes, 
installation bugs, hardware issues, and 
updated drivers are rolled up in this release. 
There are also some functionality changes 
and bug fixes for desktop applications. 

www.ubuntulinux.org 

uTorrent 1 .8.2 

A series of recent builds to this version of 
the torrent client includes fixes for a crash 
that occurs after installing on Vista and a 
fix for the way total downloads and uploads 
are handled. Version 1.8.2 allows 16KB 
piece sizes. 

www.utorrent.com 
Xf ire 1.105 

The in-game chat and community appli- 
cation adds a warning message on person- 
al file transfers and fixed a number of 
bugs in the Xfire in-game browser. New 
games supported include F.E.A.R.: 
Project Origin, Tom Clancy's EndWar, 
Warhammer 40,000: Dawn of War II, 
and The Sims 2 Double Deluxe. 

www.xfire.com 



Driver Bay 



Android 1.1 

The first major update to the Google An- 
droid mobile platform most notably adds 
voice search to the default Google query 
box. You now can save attachments sent via 
MMS. Some bug fixes are included, as well. 
www.android.com 

PlayStation 3 2.60 

A major firmware upgrade to the Sony 
video game console adds a new option 
to download a novel photo gallery appli- 
cation that can index by subject ages, 
facial expressions, etc. DivX 3.11 play- 
back is also supported. 
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Rip It Good 

Take Your Digital Media By The Horns 



The problem with ripping, encoding, 
and burning digital data isn't finding 
programs that can do it all; it's sifting 
through an embarrassment of riches to 
find the programs that do it best. There 
are dozens of options, free and commer- 
cial, just for extracting audio from a CD; 
dozens more for editing it; and dozens 
more for burning it. (And we haven't 
even mentioned video apps yet.) 

The good news is that there are many 
standouts in this sea of options, and 
they aren't necessarily the programs that 
come to most people's minds when 
asked to name the premium manage- 
ment apps. 

Media Management Circus 

We tested free and commercial apps 
in the following three categories: audio, 
video, and all-in-one suites. The biggest 
difference between most ripping and en- 
coding software these days — particularly 
between free and commercial apps — 
is the ability to circumvent copy pro- 
tection. This is a feature that the com- 
mercial apps rarely have, and for good 
reason. Any major company that cham- 
pions stripping away copy protection is 
setting itself up for some major lawsuits, 
not to mention raised eyebrows from 
investors who'd rather not have their 
money mixed up in a potential 
legal firestorm. 



Audio Software 

The best audio ripping/ 
encoding software doesn't 
always handle burning, which 
isn't a big deal because that 
functionality is built into every 
modern-day OS. (And you 
can refer to the "Burn It" side- 
bar for other options.) It's also 



important to note that if you want to 
encode to MP3 format, the best software 
doesn't necessarily come with an MP3 
encoder, so we recommend you use them 
with LAME ( lame.sourceforge.net ). The 
best version of LAME is the subject of 
endless debate, but we achieve good 
results using the latest 3.98.2 release. 
You'll need the EXE and DLL to work 
with most programs, so instead of down- 
loading the source code from Source- 
Forge, grab it from a third-party site, such 
as Rare Wares ( www.rarewares.org ) . 



Exact Audio Copy 



Sure, there are plenty of one-click do- 
it-all audio ripping/encoding programs 
these days. But when you want total con- 
trol, EAC is still tough to beat. This soft- 
ware used to require a lot of tweaking to 
set up, but now installation begins with a 
wizard that describes all the basics and lets 
you hit the ground running. Make sure 
you've downloaded LAME or some other 
encoder beforehand so you can point EAC 
to it during the install. 

The main strength of EAC, aside from 
its exceptional accuracy, is the depth and 
breadth of options it provides. Although 
it works great using the default settings, 
there are enough pages of settings to en- 
able, disable, and tweak to please even the 



.::^j„: F,^: 






most demanding of audiophiles. Nor- 
malization isn't enabled by default and 
works great when turned on, and we also 
recommend you adjust the sampling rate 
for MP3s and other lossy formats to at 
least 256Kbps from their default settings 
for best results. 

A variety of ID3 tag presets are avail- 
able, or you can create your own using 
simple command-line options, and press- 
ing ALT-G automatically grabs album 
data from freedb.org before ripping. You 
can configure EAC to favor ripping speed 
or accuracy, but even on today's hardware, 
the accurate setting is fairly slow. Happily, 
the results are worth the wait, and a com- 
plete report is generated at the end of the 
process that reports the quality of each 
track, as well as any errors. 

The software supports AccurateRip 
( www.accuraterip.com) , which checks all 
rips against a database to guarantee that the 
rip was perfect. This saves a ton of time 
because you don't need to listen to entire 
track(s) to make sure there are no anom- 
alies in the recording. As long as what 
you're ripping is in the AccurateRip data- 
base, you can rest assured that the copies 
will sound perfect. AccurateRip also main- 
tains a database of drive offsets, which 
measures how accurate a particular drive 
is while reading and writing data. If your 

drive is on the list, the software 
can automatically compensate 
for the offset, calibrating the 
drive precisely to extract data 
more accurately. Having this 
entirely automated via Ac- 
curateRip is a huge boon. 
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Exact Audio Copy 
Free 

www.exactaudiocopy.de 
• •••« 
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dBpoweramp Reference R13 

$36 (feature-limited free version also available) 
www.dbpoweramp.com 
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DVD Shrink 

Free 

DVD Shrink 

www.dvdshrink.org 
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dBpoweramp Reference R13 



Whether you use the free version or the 
Reference version we tested, dBpoweramp 
is as flexible as its name is silly. MP3 and 
WAV encoders are installed by default, but 
you can also add FLAC, M4A, MP4, 
OGG, WMA, and a load of lesser-known 
codecs. The main interface keeps all the 
oft-used options handy, but there are plen- 
ty of settings to tweak under the hood if 
you want to fine-tune your rips. dBpower- 
amp automatically adds tags from one of a 
variety of services depending on your pref- 
erences, including PerfectMeta (not avail- 
able in the free edition), All Media Guide, 
freedb, and MusicBrainz. 

Bit rates for MP3 go as high as 320Kbps 
for most settings, but you can also select 
Free Format and crank it as high as you 
prefer. (Just make sure your playback 
device supports the bit rate.) Like it is 
in EAC, AccurateRip is also supported 
in dBpoweramp. 

Overall, dBpoweramp is one of the easi- 
est rippers to use, and you can rely on it to 
accurately convert ripped audio to different 
formats. It packs tremendous power into 
a very small file size and is highly recom- 
mended if you don't want to deal with the 
multitude of settings EAC offers. 



Video Software 

In the past, it took a lot of money to put 
decent video ripping and burning software 
on a PC, but these days, the best tools we 
tested were both free. Just be sure to use 
your most powerful rig when ripping vid- 
eo or transcoding it to a different format 
because those processes — particularly 
transcoding — put some serious strain on 
the CPU and RAM. The good news is that 
once it's properly converted, you'll be able 
to play it back with perfect clarity on any- 
thing from a netbook to an iPod. 



DVD Shrink 



DVD Shrink is often used for illicit 
purposes, but it's actually a great tool for 
pulling several personal DVDs into a sin- 
gle DVD for archiving or simply filling all 
of the available space. For example, if you 
have a pile of DVDs recorded from fami- 
ly gatherings that each contain only a half 
hour of video or so, you could potentially 
use DVD Shrink to copy the video from 
each and then remaster the entire collec- 
tion to a single DVD. 

The software gets its name from its abil- 
ity to recompress video so that it all fits on 
the single-layer DVDs that are cheaply 
available to consumers. You can crank up 



the compression to squeeze several hours 
of video onto the disc at the expense of 
quality or use it to slightly compress video 
that barely exceeds the storage capacity of 
the disc. It's all accomplished with a sim- 
ple slider, and a video preview is available 
so you know exactly what will be on the 
disc when it is recorded. 

One of the nicest features of DVD 
Shrink is the Re-author button, which 
makes it easy to discard extras, menus, and 
other trappings that you may have added 
to your family videos so that you end up 
with nothing but the raw video files. This 
makes it easy to access nothing but the 
video in case you want to rearrange or 
re-edit it before burning it again. DVD 
Shrink doesn't have the advanced features 
that some of the other packages boast, but 
it is easy to use, doesn't consume a lot of 
drive space, and comes in handy when you 
want to put as much video as possible on a 
single DVD. 



HandBrake 



With the proliferation of handheld 
devices that play video, media-streaming 
hardware, and other video devices, it isn't 
enough these days for a program to mere- 
ly create ISOs or rip DVDs. HandBrake 
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is a transcoder that takes the output from 
ripping software and converts it for play- 
back on other devices, including video- 
game consoles (such as the PlayStation 3), 
handhelds, or media player software, 
such as VLC (free; www.videolan.org/vlc ). 
In fact, if you have VLC installed, you 
can even use HandBrake to rip your per- 
sonal DVDs. 

The interface does a great job of packing 
an extensive number of options into a rela- 
tively small space while keeping everything 
usable. You can click presets for a number 
of output formats to automatically set 
everything up, and you can also create your 
own presets for devices that are not includ- 
ed in the default installation. HandBrake 
outputs to a number of different formats, 
including MP4, M4V, AVI, OGM, and 
MKV. The software is also capable of con- 
verting to H.264 or MPEG-4, according 
to what's best for your playback device. 

HandBrake works great without any 
tweaking. In about 20 minutes, it com- 
pressed a 3GB DVD ripped using DVD 
Shrink into a 500MB M4V that looked 
fantastic on an iPod touch. You can also 
use the Add To Queue button to set up 
HandBrake to rip individual chapters 
instead of a whole disc, and a variety of 



Nero 9 

$79.99/$99.99 

(download/retail box) 

www.nero.com 

• •• 



deinterlace and denoise filters 
are included that can make 
nearly any type of video play 
properly on the hardware for 
which it is transcoded. 



Suites 

The main problem with using free or 
inexpensive software is that there are no 
do-it-all suites in those categories that 
handle audio, video, burning, and every- 
thing in between. We tested two of the 
most popular suites to see what they offer 
compared to piecing together our own 
suite separate apps. 



Nero 9 



Years ago, no CD or DVD burner 
would have been complete without a copy 
of Nero Burning ROM controlling it, but 
things are different now that this once-lean 
tool has fattened up. It seems the com- 
pany has taken a kitchen-sink approach to 
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HandBrake 
Free 

www.handbrake.fr 
• •••< 



design, throwing in tools that seem totally 
out of place (such as a Live TV viewer). It's 
possible to perform a custom installation, 
but even if you prune everything but the 
Nero Burning ROM component, the in- 
stall requires 346MB. Add everything for a 
full install, and the storage footprint bal- 
loons to a staggering 2.22GB. 

Although Nero 9 is a suite, each com- 
ponent is modular, so it feels like you're 
working with a bunch of separate apps 
instead of an integrated whole. The 
SmartStart console provides easy access 
to basic tools, but if you want the full 
functionality of a module, you must 
load it separately. 

For audio ripping, MP3 encoding is 
supported up to 320Kbps, the Nero 
Digital MP4 format encodes at up to 
256Kbps, and you can also select WAV 
output. The software didn't have any 
trouble getting video off of our personal 
DVDs, and tools that let you make basic 
edits to audio and video before creating 
CDs or DVDs are also included. 

Nero Burning ROM is still an excel- 
lent tool for getting data onto discs and 
providing tons of options, but consider- 
ing how bloated this suite is, along with 
the fact that programs like ImgBurn can 
do the same thing and more free (and 
with a much smaller footprint), Nero 9 
seems like overkill. We also did not like 
that the full installation loaded InCD, 
SecurDisc client, and three different ser- 
vices to our startup list, all of which 
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Burn It 



With the proliferation of 
digital media players, mak- 
ing CDs or DVDs may 
seem to be about as quaint 
as making a mix tape. But 
burning software still 
comes in handy from time 
to time. You can use the 
stuff that comes with 
Windows, or you can opt 
for some incredible utilities 
that don't cost a cent. 

CDBurnerXP 

If you're looking for a 
great combination of power 
and ease of use, CD- 
BurnerXP deserves a look. 
It doesn't have nearly the 
number of options as 
ImgBurn, but it does offer 



ImgBurn 
Free 

www.imgburn.com 
• •••« 



all of the most important 
ones. It sports an interface 
that even a PC-phobic 
would love and handles 
burning audio CDs, DVDs, 
data discs, ISOs, and even 
BDsorHDDVDs. 
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ImgBurn 

ImgBurn is unique in that 
it can be the simplest burn- 
er of all to use yet also pro- 
vides the most control if 
you really want to tweak 
things before burning. If 
you have an ISO you want 
to burn to a disc, for 
example, you can 
right-click the ISO 
file, click Burn Using 

CDBurnerXP 

Free 
cdburnerxp.se 



ImgBurn, and in a few 
minutes, you have a 
burned disc. The client 
offers an extremely mini- 
malistic interface with six 
basic options, including 
creating an ISO from a 
disc, but the Settings 
menu is where you can 
really go nuts. There are 
12 tabs that are packed 
with settings that provide 
everything you need to 
burn perfect discs, includ- 
ing extensive reading, writ- 
ing, and data-verification 
options. This is the kind of 
software you can really get 
into trouble with if you 
don't know what you're 
doing, making it a power 
user's delight. 



consume resources even when not in 
use. Free burning tools have caught up 
with, and in some ways surpassed, Nero 
Burning ROM, which is the highlight of 
this package. Most power users will 
want to pass on this suite. 



Roxio Creator 2009 



The latest version of Creator is a suite in 
the truest sense, designed to handle audio, 
video, photos, burning chores, and even 
A/V editing. The suite's massive feature list 
means it takes a long time to install and 
occupies more than 1GB of storage space. 

The software can rip audio and con- 
vert it to AAC, AC3, FLAC, MP3 (using 
LAME), OGG, WAV, and WMA for- 
mats. Bit rates for compressed audio 



only go as high as 320Kbps for MP3 
(256Kbps if VBR is enabled), 320Kbps 




for Ogg, and a measly 128Kbps for 
WMA. There are few options to adjust, 
although normalization is available and 
customizing the way default tags are gen- 
erated is easy. Tools are also included for 
recording records and tapes to digital 
format and for capturing audio directly 
from a sound card. 

The included stereo waveform editor 
is easy to use, but any edits made to an 
MP3 forces the software to re-encode it 
to save the changes, which reduces audio 
quality. For MP3 editing, you're better 
off with a nondestructive app, such as 
mp3DirectCut (free; mpesch3.de1.cc) . 
Video-handling capabilities are deep. 
Creator 2009 can capture or import video 
from a camcorder (including high-def 
AVCHD) and has tools that let you edit 
it and burn the final results to DVD. It 
will also export video to a variety of for- 
mats, including those for popular media 
players. (Think iPod.) The caveat here is 
that something lightweight yet powerful 
such as HandBrake can do the job just as 
well using fewer resources and consuming 
less hard drive space. 

Oddly enough, although this is one of 
the more expensive pay applications, it 
displays ads for services like CinemaNow 
that have nothing to do with the product's 
capabilities. Several startup programs, as 
well as five different services, were added 
to our startup list, as well. More vexing, 
however, was the number of total program 
crashes we experienced during testing. 
Even after updating the software (which 
always requires a reboot), its stability never 
improved. When 
it's running well, 
Creator 2009 may 
be adequate for 
the needs of the 
average consumer. 
There are far 
superior options 
for power users. 



Roxio Creator 
2009 

$99.99 
www.roxio.com 
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Got Mac? 

Mac usage is increasing, and 
the platform's reputation for 
handling multimedia extends 
to its ripping, encoding, and 
burning apps. Although there 
aren't nearly as many applica- 
tions from which to choose 
compared to the PC, those that 
are available tend to work 
more smoothly and have much 
better interfaces than their PC 
counterparts. 

Note that HandBrake is 
available for Macs if you need 
to transcode video, and there 
are several other great apps if 
you need to juggle audio and 
video on the platform. 

Roxio Toast 10 Titanium 
Pro 

Roxio, can you please port 
Toast to the PC? It works so 
much better than most of the 
other commercial burning apps 
we've used. And it actually has 
cool, useful features such as 
TiVo to Go support, so you can 
use your Mac to burn TiVo 
recordings to DVD or export 
them to devices such as iPods. 

The interface is elegant 
and simple, making it a 
breeze to prepare files for 
burning and also to choose 
exactly how you'd like to burn 
them with minimal fuss. The 
Pro version even comes with 
HD burning capabilities, 
letting users burn Blu-ray 
content from AVCHD cam- 
corders, HD TiVos, and EyeTV 
to Blu-ray and standard DVDs 
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Toast 10 Titanium Pro 

$149.99 

Roxio 

www.roxio.com 
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Burn 
Free 

burn-osx.sourceforge.net 
• ••« 



A host of other multimedia 
applications are also includ- 
ed, but the core burning 
functionality is the main rea- 
son Toast continues to be a 
Mac essential. 

Burn 

If you don't need all the 
advanced features of Toast, 
Burn is a decent free alternative. 
The interface is very straightfor- 
ward, the software is updated 
frequently, and it lets you burn 
audio discs or VCD, SVCD, 
DVD, and DivX discs. 

Max 

The Mac unfortunately 
doesn't have a version of EAC 



Max 

Free 
www.sbooth.org 

• ••• 



for your audio-ripping needs, 
but Max is a good open- 
source alternative. It can 
work in conjunction with 
Paranoia ( www.xiph.org 
/paranoia ) to make sure rips 
from scratched discs turn 
out exactly as they should. It 
automatically downloads 
album art from Amazon.com, 



grabs album info from 
MusicBrainz, and encodes in 
a wide variety of configurable 
formats. The interface tends 
to grow all over the place as 
you dig deeper into the 
options, but the underlying 
power is worth the hassle. 
(And you can't argue with 
the price.) 




If You Want The Best, Do It Yourself 

If you want to keep your system 
resources as free as possible, have access 
to the most features, and face the least 
constraints when managing your digital 



media, then using a collection of free 
apps is definitely the way to go. Futher, 
you'll be able to handpick the apps you 
prefer. Ironically, suites such as Nero 
and Roxio Creator have expanded so 
much over the years that they are of 



little use to power users. We'd go so far as 
to say that they're getting to the point 
where novices will struggle with them. 

by Tracy Baker 
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Cooler Master's V-series Coolers. 

Ihe VI carries the reputation of the legendary V8 and 
brings even more supercharged performance with a 
revolutionary hybrid TEC. VI overpowers the competi- 
tion generating over 250 watts of cooling power. With 
the hybrid TEC, VI gives full control of the massive 
heat produced by top of line performing CPUs such as 
Intel Core i7. Cooler Master's hybrid TEC technology 
intelligently activates only when the CPU reaches 
extreme temperature: enabling great cooling power 
without excessive energy consumption. Th 



. 



hybrid 




nJ-i.i.m.i.L'i 



Core 



www.coolermaster-usa.com 



amazon.com 



buy.com 



COMPUSA 



D&LL fb^sssskm 



rifs 



micro Ccnic3 



13gerDirect.com 
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Registry Mechanic 8 



Registry Mechanic built its reputation 
on being a fast and nondestructive 
Registry cleaning utility. And while that 
hasn't changed in the latest version, plenty 
of other things have. The overhauled inter- 
face is much easier to navigate, and the soft- 
ware now supports add-ins, meaning PC 
Tools can release tools in the future that 
plug directly into the existing interface. A 
new Services Optimizer rounds out the 
package, letting you use a basic or aggres- 
sive profile to shut down unnecessary 
Windows services, freeing system resources. 

The Registry scanning engine works 
faster than many other products we've test- 
ed and does a thorough job of weeding out 
extraneous entries without disturbing any- 
thing important. RM8 always provides the 
chance to make a Restore Point before it 
takes action, and it maintains complete 
logs so you can see where something went 
wrong (on the off chance that it does). 
You can customize scans so that RM only 



focuses on (or ignores) certain portions of 
the Registry, and you can create a custom 
whitelists to supplement whitelists that 
come with the software. 

An optional Registry Monitor is also 
included that logs Registry changes, show- 
ing you exactly what's going on with your 
system. In our testing, the software fixed or 
purged hundreds of entries, and our PC 
rebooted without a hitch. 

One downside is that the included 
Registry Compactor tool takes over the 
entire PC, blacking out the screen and 
making it impossible to multitask until 
the scan is complete. Doing this guaran- 
tees the Registry won't be disturbed in the 
middle of the scan, so it's at least under- 
standable. Another caveat is that the in- 
terface seems to promise access to dozens 
of system utilities; in reality, it just pro- 
vides shortcuts to tools that already come 
with Windows (such as the Device Man- 
ager and Windows Security Center). 




pet Is 



That said, if you can accept this soft- 
ware for what it is — an aggressive yet safe 
Registry cleaner with a great interface — 
you end up with an excellent, fast system 
enhancement tool that works better than 
any freeware we've seen. The possibility 
that it might get better (presumably for 
free) thanks to the new add-on-friendly 
architecture is just gravy. 

by Tracy Baker 

Registry Mechanic 8 

$29.95 (for up to three PCs) 
PC Tools 
www.pctools.com 



GigaTribe Ultimate 



Web 2.0 developers have left Internet 
users with no lack of private file- 
sharing services, but nearly all of them 
come with some severe limitations. Pri- 
vate P2P networks solve these problems 
neatly by letting groups of users who trust 
one another share files and folders on their 
computers freely. 

GigaTribe is a private P2P service with 
a free version that limits users to down- 
loading one file at a time and imposes 
other restrictions, but we tested the 
Ultimate version, which allows for un- 
limited simultaneous uploads and/or 
downloads. Sharing folders is easy, and an 
Options screen lets you establish all kinds 
of permissions, including password pro- 
tection. When another user in your pri- 
vate network launches GigaTribe, he can 
then download any of the files in that 
folder, regardless of size. GigaTribe dis- 
plays thumbnails for pictures so you can 
preview what you're about to download 
before wasting the bandwidth. All data 
that is transferred is encrypted. 



The interface is a bit confusing, but 
there are plenty of tooltips to guide you, 
and there are so few options on any given 
screen that finding your way around 
never becomes overwhelming. We had 
two copies of the software configured and 
were transferring files within just a few 
minutes. It's possible to tweak options 
while downloads and uploads are in 
progress without interrupting anything. 
Group members can also send text mes- 
sages to one another, but IM, video chat, 
and other advanced forms of communica- 
tion are not supported. 

One obvious downside to GigaTribe 
(and any other private P2P network) is 
that download speeds are limited to the 
upload speed of the computer on the 
other end. It took several hours to down- 
load nearly 1GB worth of files in testing, 
but outside that limitation, the software 
worked great. Uploads and downloads 
automatically paused and resumed where 
they left off as machines were turned off 
and back on. 




If you only share big files occasionally, 
then burning them to DVD and mailing 
them is more cost-efficient than using a 
program like this. For people who share a 
lot of big files frequently with a group of 
tech-sawy friends, GigaTribe Ultimate is 
definitely worth the money just for the 
convenience factor. ▲ 



by Tracy Baker 
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$29.95 per year 
GigaTribe 
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Looking for an edge over the competition? Kingston's HyperX® memory has the speed and performance you crave 
for desktops, servers and notebooks. Available in DDR, DDR2 and DDR3, HyperX modules are specifically engineered 
and tested for higher speeds and lower latencies. They're backed by 24/7 tech support, a lifetime warranty and 
legendary Kingston® reliability, so the only question is: Are you game? Visit kingston.com/hyperx for details. 



©2009 Kingston Technology Corporation, 1 7600 Newhope Street, Fountain Valley, CA 92708 USA. All 
*3wil_SGS- rights reserved. All trademarks and registered trademarks are the property of their respective owners 
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CyberLink PowerDi rector 7 With CUDA & Stream 



A free performance boost is the bomb. 
Anytime a software company posts a 
free update for single- to double-digit speed 
gains, we have to tip our hats to them. And 
when it supports both major camps of 
hardware, our hats come off. 

Like Badaboom and AMD/ATI (with its 
free Avivo Video Converter), CyberLink has 
added GPGPU (general purpose computa- 
tion on CPUs) acceleration to high- and 
standard-def video encoding tasks. Unlike 
those other utilities, however, the company's 
PowerDirector 7 video-editing app supports 
both Nvidia's CUDA and ATI's Stream 
(also known as AVT) functions. 

Users of PowerDirector 7.0.2429a and 
later with Nvidia 8600 or better cards with 
ForceWare 181.20 and later can enable 
acceleration for 10 effects (not all of which 
come in lighter versions, such as the Pow- 
erDirector HE edition in CyberLink's DVD 
Suite) and AVC/H.264 MPEG-4 transcod- 
ing. Mobile CPUs can only speed up trans- 
coding thus far, not effects. This release also 
includes Core i7 optimizations, such as 8- 
thread operation with HyperThreading. 

PowerDirector version 7.0.2519 adds 
ATI Stream support for series 4xxx cards 
with the Avivo Package installed. At this 
writing, ATI was still tweaking the official 




PowerDirector Ultra 7.0.2519 

$119.95 

CyberLink 

www.cyberlink.com 

• ••• 



driver release. Still, the Catalyst 9.1 drivers 
worked for us. Using Stream, PowerDirector 
could accelerate MPEG-2, somewhat; our 
results were mixed. It could also boost most 
types of MPEG-4 encoding, although not 
AVCHD nor any effects. 

CyberLink's director of business develop- 
ment, Tom Vaughan, said to expect more 
GPGPU boosts in the future. He also ex- 
plained that, rather than offloading all the 
work to the GPU, PowerDirector makes the 
CPU and graphics card work together. We 
did most of our testing at a video resolution 



that reflects the majority of users' needs 
(DVD), but don't worry. GPUs on the 
compatibility list can handle high-def with- 
out any trouble. 

As our test results show, a PC with a 
weaker processor will show more dramatic 
gains from leveraging the GPU. Suddenly, 
aging systems are back in the video-editing 
game. If nothing else, CUDA and Stream 
help us rationalize our lust for monster 
graphics cards. 

by Marty Sems 



CUDA On PowerDirector 7 

PC 1 : Core 2 Extreme Q6850 3GHz, 4GB DDR3 1 ,333MHz, BFG GeForce GTX 295 
1.8GB with ForceWare 181.22, Vista Home Premium 32-bit, PowerDirector 7.0.2519. 
PC 2: Athlon 64 X2 4800+ 2.4GHz, 2GB DDR400, 8800 GTS 640MB with ForceWare 
181.22, WinXP Pro 32-bit, PowerDirector HE 7.0.2429a. 



Video Clip: DV 
NTSC AVI, 
1Mbps, 720x480. 
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Stream On PowerDirector 7 

Core 2 Extreme Q6850 3GHz, 4GB DDR3 1 ,333MHz, Asus 4870 X2 2GB with 
Catalyst 9.1 and Avivo Package, Vista Home Premium 32-bit, PowerDirector 7.0.2519. 
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by Chris Pirillo 



Macs Are Better At Social Networking 






r 



I'm on Twitter (follow me @chrispirillo). I'm on YouTube (where 
I'm simply known as "lockergnome"). I'm on Facebook. I'm on 
Flickr. I'm everywhere online, both because I choose to be and 
because I can be easily. 

As a Mac user, I've discovered a handful of desktop tools to help 
keep me connected with everything that might be happening in my 
various social networks. Certainly, people will fight over which 
desktop Twitter client is the best — 
twhirl ( www.twhirl.org) , TweetDeck 
( www.tweetdeck.com ) , Twitterific 
( iconfactory.com ), et al. I'm content to 
use a Fluid. app instance ofHahlo.com. 
Fluid (free; fluidapp.com ) provides a 
way for Mac users to create a stand- 
alone application, complete with icon, 
that gives nothing more than easy desk- 
top access to their favorite Web app. 
Firefox users might be familiar with the 
Prism project, which is similar in scope 
(but poorly executed). 

Okay, I admit: I have a MySpace 
page ( myspace.com/lockergnome) . I 
don't use it much because I find the 
entire experience cumbersome. That is, 
until I discovered Spyder for Mac OS X 
($40; www.spyderx.com ). With it, you 
can more easily manage just about 
everything related to your MySpace 
account — approve new friends en 
masse, view friends' photo albums, 
respond to mail, sort and categorize contacts, 
see when friends were last logged in, and 
more. It's essentially a power user's tool for 
MySpace. If you're a MySpace junkie, Spyder 
is certainly worth using. 

Facebook integration hit iPhoto '09, and 
the world rejoiced. But what about brows- 
ing all your friends' photos? Try to do that 
through Facebook, and your fingers might 
start bleeding. Instead, try PhotoBook (free; 
caffeinatedcocoa.com ). There's not an easier 
way to view Facebook albums — your friends' 
or your own — on the desktop. Filter by key- 
word, import individual photos or entire 
albums into iPhoto, and create instant 
slideshows in a click. You can't argue with 
the simplicity. 

Don't fret, Flickr fans; there's Photonic 
($25; www.photonicapp.com) . It's a desktop 
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front-end to a site that's also a joy to use. This app will help you 
retrieve, filter, and browse Flickr photos on the desktop. You can 
even upload directly from the application, but that's not where 
Photonic shines. You're a click away from browsing friends, 
groups, favorites, sets, and having more Flickr fun. It's been a 
while since the developer has released an update, so I'd expect to 
see a new version soon. 

You already know I'm in love with 

YouTube. (I currently have more sub- 
scribers than Oprah!) This recommen- 
>v dation is for both Windows and Mac 

users: Tooble (free; tooble.tv ). You can 
now quickly download any video from 
YouTube and synchronize it with your 
iPod in about three clicks. Search for 
content, browse categories, and convert 
your discoveries to the proper format 
automatically. Even if you don't have a 
YouTube account, I'm guessing you're 
still addicted to video and in need of a 
good YouTube video downloaded 

There's also Web2 Delight ($20; 
www.globaldelight.com) , one search to 
rule them all. Download videos instantly 
from YouTube, Veoh, blip.tv, Daily- 
motion, as well as photos from Flickr, 
Picasa, Webshots, and Photobucket. 
Forget about firing up your Web brows- 
er to find this content quicker. The 
"cover flow" style view is particularly a 
welcomed feature. 

"But Chris," I can hear you saying. "We 
use Facebook, Flickr, Reddit, Twitter, and 
Google Reader!" That's when I'll say: "Then 
you should be using EventBox ($15, the 
cosmicmachine.com )." EventBox aims to be 
an elegantly designed all-in-one social net- 
working app to aggregate all your favorite 
social services. It's succeeding so far, very 
much so. I love how you can Favorite items 
from some of these services remotely. The 
only thing that's really missing is support for 
other popular social networks. 

The whole "there's no software for the 
Mac" argument? I told you, it's a lie (like 
the cake). A 



You can dialogue with Chris at 
chris@cpumag.com 
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by Peter Loshin 



Greasing The Browser 



w 



The Firefox people took a page out of the original Unix kernel 
developers' handbook when they decided to make their brows- 
er fast, basic, and modular. *Nix kernels do just what they're sup- 
posed to, and users can decide what other features to add. That 
means when you need a file manager, you combine fundamental 
thoroughly debugged and tested commands like Is (directory list- 
ing) and cp (copy) to get more sophisticated results. Applying the 
"keep it simple" principle to Firefox 
means giving users a Web-browsing 

platform that can easily be extended 

with add-ons (aka extensions). f 

Firefox supported extensions from 
Day 1 ; it's the direct descendant of 
Netscape Navigator, which incorporated 
plug-ins as long ago as 1996. Firefox 
keeps growing — over 20% of the global 
browser market — as does the number of 
useful and popular extensions. 

It's easy to find well-reviewed and 
popular (and by extension, probably reli- 
able) Firefox extensions at Mozilla's 
repository ( addons.mozilla.org) . Browse 
the "We Recommend" or "Most Pop- 
ular" add-ons, or browse the categories 
and read the reviews. Adding one is as 
simple as clicking an Add To Firefox but- 
ton and Bob's your uncle. 

I historically avoid all software exten- 
sions. Sometimes they affect performance 
negatively; sometimes the platform makes 
it too complicated to add/ remove the exten- 
sions; and sometimes they just don't work 
right. But, as Firefox add-ons install like a 
dream and the handful of Firefox extensions 
I've installed grant me long-dreamed-of pow- 
ers with no noticeable performance cost, I'm 
fully onboard with Firefox extensions. 

My favorite example of extension awe- 
someness is CoLT ( addons.mozilla.org/en- 
US/firefox/addon/1812) . Short for "Copy 
Link Text," CoLT is indispensable for doing 
any kind of writing about the Web. It adds 
context menu options to copy link text — with 
or without the accompanying URL, tagged as 
HTML, plain text, or whatever format I 
want. CoLT reduces a tedious multistep oper- 
ation into one step. Stupidly brilliant. 

Back to Top ( addons.mozilla.org/en- 
US/firefox/addon/658 ) is also ludicrously 
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simple yet ridiculously handy. It adds browser buttons and con- 
text menu options to go to the top or bottom of a Web page. 
Sure, you could use the mouse wheel or scroll bar to do the 
same, but a one-click return beats them all. 

Not all extensions are simple. One of the most popular exten- 
sions, Video DownloadHelper ( addons.mozilla.org/en-US/firefox 
/addon/3006 ) adds a pull-down you can use to save streaming 
video into files, which is nice for pre- 
loading videos to watch offline when 

"the Internet is slow." 

^\ Greasemonkey (addons.mozilla.org/en- 

US/firefox/addon/748) , one of the oldest 
and most popular extensions, is a develop- 
ment platform within a development plat- 
form. Greasemonkey scripts change the 
way HTML pages are displayed. That 
might mean prefetching previews of links, 
blocking ads, converting online retail 
prices from one currency to another, or 
changing the layout of page elements. 

It's all good, but how does this put 
open source in the mainstream? 

There are over 6,000 Firefox extensions 
at Mozilla and over 27,000 Greasemon- 
key scripts at Userscripts.org. All of them 
are free, some released explicitly as F/OSS, 
others as no-cost/proprietary software, but 
a surprising number have no license at 
all — not even a copyright notice. 
The lack of prominent F/OSS licensing 
surprises the old-timers, while I suspect the 
whippersnappers writing Greasemonkey 
scripts don't think twice about sharing them 
with no strings attached. And it really doesn't 
much matter, because most extensions and all 
Greasemonkey scripts are JavaScript; so by 
design, that code is "open" in the sense that 
you can read the source once it's on your PC. 

The code is accessible; the software is dis- 
tributed for no charge; and if you want to fix 
or change something, it seems you can go 
right ahead. Unless it's an extension with one 
of those pesky proprietary licenses attached, 
you could even probably share your fixes. 
Thus, you have de facto openness with Firefox 
extensions — free and open, by design. A 



1^ 



You can get saucy with Peter at 
pete@cpumag.com 









82 May 2009 / www.computerpoweruser.com 




You know how to build your own PC. 



phobos 



We think the one we'd build for you is pretty special. 

You've built your fair share of gaming PCs for yourself and your friends throughout the years. Isn't it time you 
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The Phobos High-Performance Gaming/Home Theater System by BFG Technologies offers unique features that 
aren't available in a home-built system, such as a custom touch screen LCD with one touch overclocking, an all 
aluminum seamless chassis, an integrated iPod syncing dock, and cherry-picked superfast BFG graphics cards. 
And don't forget the included in-home set up and free six-month follow up maintenance visit. 



Go ahead, indulge yourself. You deserve it. 

Learn more at www.bfgsystems.com. 
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caught in the web 



Into The Cloud 



The Internet May Be Our Next Big PC 




* 



s the great PC revolution about to 
change direction? For the past quarter 
century, computing enthusiasts have 
coveted the power and versatility available 
on the desktop. Graphics accelerators, in- 
creased bus sizes, mammoth hard drives, 
and multicore processors — all things we 
unabashedly covet here at CPU — put the 
"personal" in personal computing. After 
all, having the power of a minimainframe 
on your desk was the promise and allure 
of a PC world. 

But a new age of cloud computing 
seems poised to reverse that polarity and 
put more of the functionality and process- 
ing power of the desktop onto the In- 
ternet. More than that, the cloud wants to 
absorb a wide range of IT functions used 
throughout the industry. Some day soon, 
applications, processes, enterprise servers, 



and even operating systems, 
which now exist on desks 
and in corporate data centers, 
may all live in the Internet — 
the "cloud." 

The definition of cloud 
computing varies as we try to 
focus this often nebulous 
concept. At its most basic, the 
term refers to a system where 
the software and files once 
stored locally on desktops and 
servers are now maintained 
remotely and delivered over 
the Internet. 

"The cloud is a resource 
pool, in a general sense, 
that gets provisioned 
to end users," says 
Khazret Sapenov, 
CTO of Cloudcor, a 
cloud computing consult- 
ing firm. At the user level, 
most of us have been engaging 
in the "cloud" for years. Since 
1996, for instance, Hotmail put desktop- 
like email functionality and storage entirely 
on the Web, a remote application concept 
that most of us use today via Gmail or 
Google Apps. 

Late last year, Microsoft, which gener- 
ates billions from its ubiquitous desktop 
applications, announced that it was plan- 
ning to offer "lightweight" versions of its 
key Office suite as Web applications. 
Research firm IDC predicts that cloud 
services will be a $42 billion market by 
2012, as individuals and companies 
become more comfortable with the idea 
of moving more of their data and every- 
day tasks off of standalone applications 
and onto Web-based versions. 

"We used to use TurboTax on the 
desktop," says Sapenov, "but now it is 
being replaced by TurboTax's online tax 



filing. It changes the model of consuming 
services." 

But Web applications as we are com- 
ing to know them represent only the 
most visible wisps of a much larger 
cloud concept that promises to take 
massive enterprise functions such as 
server farms onto the Internet itself. 
Instead of taxing local networks and 
investing in processing power that goes 
unused, businesses are now able to 
use one aspect of the cloud, called 
"utility computing," on a pay-as-you-go 
model. They can access enormous 
processing power and storage over 
the Internet from third parties such 
as Amazon.com, IBM, and Rackspace 
( www.rackspace.com ). 

A small but telling example of the 
potential power of the cloud concept 
comes from The Washington Post. During 
the heat of the presidential primaries last 
March, Hillary Clinton's office released 
the official daily schedule of her years 
in the White House. The problem was 
that 17,481 pages of records were in a 
nonsearchable PDF. According to an 
Amazon.com case study, Post engineer 
Peter Harkins estimated that it would 
take his own servers more than 30 min- 
utes per page to apply OCR routines to 
the document and convert the data into a 
searchable database. But last year, 
Amazon started a beta program for 
its EC2 (Elastic Compute Cloud; aws 
.amazon.com/ec2 ), which lets companies 
use the Internet to create virtual servers 
and run operations remotely on Amazon's 
data centers that ordinarily would over- 
tax local hardware. Over a Web browser 
window, the operation looks to the end 
user just like local servers running a typi- 
cal computer process. But the data and 
the processing load actually occur on the 
same goliath Amazon data centers that 
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run its bookstore. Harkins used EC2 to 
launch 200 virtual server instances that 
processed the job at a rate of 60 seconds 
a page and returned it in nine hours. 
Harkins says in the study, "I used 1,407 
hours of virtual machine time for a final 
expense of $144.62. We consider it a suc- 
cessful proof of concept." 

Critics argue that "cloud computing" is 
more marketing hype than a real shift. At 
an Oracle analyst meeting late last year, 
CEO Larry Ellison complained, "We 
have redefined cloud computing to 
include everything we already do." 
"Cloud" just means "Inter- 
net" and includes all the 
Web-based storage and 
sharing of operations we 
used to call Web 2.0. 

Proponents counter that 
there is a real turn in tech- 
nology and thinking in 
current discussions of the 
cloud. "Cloud computing 
is difficult to define, but 
we know it when we see 
it," says Geva Perry, enter- 
prise consultant on cloud 
systems and former general 
manager of cloud comput- 
ing at GigaSpaces (www 
.gigaspaces.com ). Other 
companies have tried in 
the past to offer computing 
power as a utility or Web 
service, but the model 
floundered because of complexity and 
cost, says Perry. 

Cloudspotting 

As it is loosely defined now, cloud 
computing is seen by its proponents as 
evolving in three tiers: infrastructure, 
platforms, and software. On the infra- 
structure level, major players such as 
Amazon, Microsoft, and Google maintain 
the large data centers around the world 
that could provide raw processing power 
and "utility computing" that people can 
rent for specific jobs. 

" [Cloud services] may be geographical- 
ly connected," says Sapenov, "and inside 
there is some kind of technology powered 
by virtualization and an open API, so 



external applications can integrate with 
it." Virtualization is one of the key com- 
ponents of cloud computing because this 
is where all that on-demand processing 
power is made to look like a logical entity, 
a logical hard drive or a server or operat- 
ing system, to users. 

Layered on top of the infrastructure is 
what Perry defines as "platform-as-a- 
service, not a raw resource but not a fully 
packaged application." This level of the 
cloud lets users build their own ap- 
plications. And, finally, there is the 
cloud as many consumers know it — the 
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instances of different sizes to run the 
operation. Harvard Medical School uses 
the EC2 cloud to run genetic testing 
models. The Indianapolis 500 uses the 
service to store and stream live races to 
3.1 million viewers online. 

Amazon's quick success with the plat- 
form has not gone unnoticed. Late last 
year, Microsoft announced it would enter 
the field with cloud computing services 
called Azure Services Platform. Smaller 
companies such as Joyent and GoGrid are 
also emerging on the scene. 
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Amazon's Web Services have energized the concept of cloud computing by 
turning a once complex process of provisioning virtual machines online into 
a familiar online ordering process. 



"software" — which are task-specific Web- 
based applications, such as email clients 
and photo-editing software, which once 
lived on desktops exclusively. 

Last year, Amazon energized the mar- 
ket with a system that let anyone tap into 
a virtual computing environment. Users 
create an AMI (Amazon Machine Image) 
that uploads all of their applications, 
libraries, and data to Amazon S3 (Simple 
Storage Service) and then runs them as a 
series of "instances" that look and feel like 
a local operation. For example, Amazon 
defines a small instance of dedicated 
resources as 1 .7GB of memory, one virtu- 
al core of processing power, and 160GB 
of storage. Much like leasing a utility, 
the service lets you ramp up multiple 



The real promise of 
cloud computing for the 
business world is effi- 
ciency. Individual com- 
panies no longer need to 
overinvest in computer 
capacity they only max 
in peak moments. 

"The federal govern- 
ment could use the cloud 
to manage seasonal spikes 
in tax return sorting, for 
instance," says Sapenov. 
Instead of building data 
centers to handle just 
two months of tax ret- 
urn processing a year, 
the IRS could lease the 
power it needs from a 
cloud provider and save 
potentially 80% over investing in its 
own servers. 

After years of false starts, cloud com- 
puting finally is starting to take off as a 
concept because it leverages many of the 
developments in Web 2.0. The greater 
degree of interactivity within the browser 
environment, more integration of appli- 
cations through open APIs, and an 
increased comfort with Web-based appli- 
cations are helping to drive acceptance of 
"virtualized" operation. Perry believes that 
just as Web 2.0 technologies grew sites 
such as YouTube, Flickr, and Twitter, 
cloud computing gives rise to a new gen- 
eration of small "server-less startups," 
online service companies that can achieve 
massive scale without having to buy 
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hardware. Companies such as photo-shar- 
ing service SmugMug ( www.smugmug 
.com) , for instance, rely almost wholly 
on cloud services to store images and man- 
age accounts. 

"Animoto is the poster child for the 
cloud startup," says Perry. Animoto (an] 
moto.com ) offers an AJAX-based Web 
service that lets users upload images and 
music, which Animoto then converts to 
video shows. On the back end, however, 
Animoto was using about 40 virtual 
servers to transcode that content. But 
when the Animoto Facebook app 
launched, "they had a massive surge in 
users," says Perry. Accord- 
ing to one case study, Ani- 
moto went from needing 
40 virtual machines to 
needing 5,000 in a matter 
of days. 

"The company could 
have crashed at that point," 
says Perry. "They would 
have had to raise venture 
capital money to buy new 
servers." But because the 
company was already based 
on an on-demand cloud 
infrastructure, it has been 
able to scale up new ma- 
chines as needed. "This 
revolutionizes the startup 
model," says Perry. 



case of Microsoft, which makes billions 
from selling its desktop applications, 
moving cash cows like MS Office to the 
Web represents a tectonic shift in its own 
business model. 

"Microsoft understands it is inevi- 
table," says Perry. "But they are in a posi- 
tion where they would have to eat their 
own young." 

The biggest issues may be reliability 
and security. Almost all cloud services rely 
on connections to the Internet and on the 
reliability of the providers that own data 
centers and connectivity. Already, both 
Apple and its MobileMe service and 
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Storm Clouds 



Cloud proponents often point to Animoto as a "server-less startup" that was able 
to scale up exponentially in a matter of days because most of its hardware was 
"virtual" in the cloud. 



Although just about 
every major player in computing is talk- 
ing "cloud" now, the concept has many 
critics about its use, on both the personal 
computing and enterprise IT levels. Even 
proponents like Sapenov recognize 
"impediments." "There are unclear busi- 
ness models, [as well as] security and 
availability [issues]." 

One chief concern on the infrastruc- 
ture level is whether the Microsofts, 
Googles, and Amazons actually can make 
money maintaining massively expensive 
data centers they resell in the form of low- 
cost virtual machines. Many fear that like 
the ISP business or other raw utilities, 
cloud services will become commodities 
that pay back very thin margins. In the 



Google Gmail have suffered limited out- 
ages that separated users from critical 
email. But what are the implications of 
connectivity or system failure when an 
entire enterprise has its databases and key 
applications living in a cloud rather than 
under the purview of its own IT staff? 
It is unclear whether the Internet infra- 
structure itself is up to the task of floating 
this cloud. 

A deeper worry for businesses involves 
security. Cloud computing only works 
when a company is passing its informa- 
tion to a third-party provider. But by def- 
inition the cloud provider could plant 
that data in any number of physical loca- 
tions around the world and with other 



partners. Because the cloud models 
involve various infrastructure, platform, 
and software providers, the Web software 
company you partner with may itself be 
building its application on top of some 
other party's hardware that the provider 
doesn't entirely control. 

In its report titled "Five Reasons the 
Cloud is Not Ready for Prime Time," 
research firm Info-Tech raised a red flag 
for IT managers. "Neither the enterprise 
nor the SaaS (Software-as-a-Service) 
provider knows where the data really is 
and who might have access to it." 
For public companies and government 
partners, it isn't even 
clear yet whether regula- 
tors would allow sensi- 
tive corporate data to be 
passed and stored in 
the cloud. 

For end users like us, 
however, the real question 
about the cloud involves 
surrendering control and 
the "personal" in personal 
computing. We've already 
discovered that using 
Web services such as 
Gmail and Flickr give us 
access to our data any- 
where and guard against 
data loss when our be- 
loved desktop PCs in- 
evitably crash. 

But in a now famous 
rant to the UK newspa- 
per The Guardian, Richard Stallman 
called the entire notion of moving criti- 
cal data and operations to the Web 
"worse than stupidity." The cloud con- 
cept reverses a basic raison d'etre of the 
PC revolution. "Do your own comput- 
ing on your own computer with your 
copy of a freedom-respecting program. 
If you use a proprietary program or 
somebody else's Web server, you're 
defenseless." 

As more of our desktop moves online, 
all of us will have to decide whether we 
can fly in the cloud and still maintain 
control. A 

by Steve Smith 
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by Rob "CmdrTaco" Malda 
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I've always been fascinated by generative art, that is to say art 
that is constructed by algorithm instead of such primitive 
means as a pencil or a guitar. The ideas behind generative art 
certainly aren't new: John Cage and Brian Eno have been using 
them for decades to create their music. The famous sounds 
behind The Who's "Baba O'Reily" was composed by Pete Town- 
shend by using numbers of significance to his guru, combined 
with one of the earliest uses of a syn- ^^^^^^^^^^^ 

thesizer in popular music. 

In college, I played around with gen- 
erative art extensively myself. One of f 
the more stupid items I created was a 
silly poem generator ( cmdrtaco.net 
/poemgen.cgi ) that generated poems 
based on the output of the Unix 
'Fortune' command, or even random 
Web pages. I've been hooked ever since. 

The things you could do even a 
decade ago are nothing compared to 
what is possible today with gadgets 
that you carry in your pocket. Brian 
Eno isn't content to produce a thou- 
sand U2 hits: He collaborated on an 
iPhone application called Bloom, 
where you select arbitrary moods and 
tap the screen to create music that 
might actually sound good enough for 
your own airport. 

One of the first things I played on 
the Nintendo DS was called Electro- 
plankton. This interactive musical applica- 
tion allowed you to "compose" music with 
methods light years away from the staves 
and notes of real composers. One "level" 
lets you compose music by adjusting the 
angles of leaves on a plant. Drops fall from 
the sky and bounce off your leaves, reflect- 
ing through your plant and creating (hope- 
fully!) aesthetically pleasing sounds. 
Another level lets you play with bubbles, 
gently popping them, or swirling them 
around to create audio soundscapes (or just 
a cacophony). 

If you don't have access to a Gameboy or 
an iPhone, try out Evolectronica ( evolec 
tronica.com ), which allows you to listen to 
loops of generated music and tell the system 
if you like them or not. Over time, the sys- 
tem hopes to evolve new music. 
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Generative art isn't limited to music. Some quick searching 
through Flickr will produce countless examples of visual art. You 
could start with the Generative Art pool ( www.flickr.com/groups 
/generativeart ), but none of it is particularly interactive. 

Context Free Art ( www.contextfreeart.org ) lets you express 
yourself visually through your own equations. A quick browse of 
the gallery of user creations is enough to see the power of the 

tools. Best of all, on this site, you can 
see the actual "code" used to generate 
each piece of art and modify it to suit 
your own creative whims. It's a little 
more complicated than the Logo turtle 
you might have played with on an 
Apple II in the '80s, but the concept is 
the same. 

Since you can actually see the code 
and extend it, this opens the door to 
interesting collaborative possibilities. 
You can take a stranger's work, extend 
it, and hopefully derive some pleasure 
from the creative process. 

The collaborative nature of this work 
is interesting and creative, but perhaps 
not all that useful. Other projects 
online are less about "art," but they 
really have powerful aesthetic compo- 
nents. Microsoft's Photosynth ( livelabs 
.com/photosynth ) assembles hundreds 
of photos found on Flickr and assem- 
bles them into a visually amazing naviga- 
ble 3D space. You can see things like the 
pyramids at Giza or the Obama inaugura- 
tion as assembled from a thousand unique 
vantage points. 

Finally, I wanted to show you Astro- 
metry.net. Like some of the other projects 
mentioned in this column, this one takes 
Flickr photos as input. But Astrometry.net 
uses the photographs of the night sky 
taken by budding astronomers and pho- 
tographers and analyzes them to figure 
out the actual stars in the image. 

I'm all for art for art's sake, but there's no 
reason you can't learn a little something at 
the same time. A 
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The entertainment world, at least where it pertains to technology, morphs, 
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by Blaine A. Flamig 



"200 Million Thousand"— The Black Lips 

If you like your music blended with equal parts punk, garage rock, and blues topped with a 
healthy twist of sloppiness for good measure, The Black Lips' "200 Million Thousand" is your 
musical elixir. The tracks here are littered with the quirky in-your-face blasts of l-could-care- 
less abandon you expect from the Atlanta-based quartet but still nicely manages to add 
touches of surfer rock ("Drugs"); anthem-like choruses ("Starting Over"); and slow-burning 
psychedelia ("Drop I Hold") to the mix. Renowned for its boorish onstage antics and endless 
touring regimen, The Black Lips might have its work cut out effectively replicating several "200 
Million Thousand" tunes onstage, but you can bet the show will never be boring. 




M.1 

$11.49 

Vice Records 

www.black-lips.com 







Merge Records 
www.mwardmusic.com 



"Hold Time"— AA. Ward 

M. Ward is a master of creating timeless music that could resonate in any decade. This magic 
touch runs deep on "Hold Time," a low-key, lo-fi set of tracks that listen as if they're in no particu- 
lar hurry to get anywhere. Take Ward's cover of Buddy Holly's "Rave On," for example. Where 
Holly and The Crickets moved listeners to move, Ward's take floats endlessly like a pillow-cush- 
ioned dream that takes all night to reveal itself. On "Never Had Nobody Like You," Ward's stellar 
guitar work is out front, but it's the lilting vocals of actress Zooey Deschanel that provide the 
spark from underneath. If there's a flaw with "Hold Time," however, it's that Ward plays it too 
safe, thus sadly failing to differentiate too many tracks from one another. 




$26.99 

Sony Pictures 
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Breaking Bad: The Complete First Season 

It's difficult imagining Bryan Cranston straying any farther away from Hal, the whacky father 
of four on Fox's long-running "Malcom In The Middle," than with Walter White, a high school 
chemistry teacher facing terminal lung cancer on AMC's brilliantly tense, dark, and riveting 
"Breaking Bad," now in its second season. Knowing his time is short, the timid pushover Walter 
desperately needs to financially set up his pregnant wife Skyler (Anna Gun) and son (RJ Mitte) 
before dying. With few options available, Walter painstakingly pushes his morals aside and teams 
with former student Jesse (Aaron Paul) to cook up the purest meth around. What 



ensues is deviously unpredictable, violent, nail-biting and terrifying. There's a reason 
Cranston won a best-acting Emmy for the work on this three-disc set. 

What Just Happened 

When Robert De Niro and director Barry Levinson ("Rain Man," "Bugsy") last crossed paths, they 
punched a man-sized hole in the political spin machine with 1997's satirical gem "Wag The Dog." In 
"What Just Happened," they target Hollywood. Based on director/producer/writer Art Linson's 
("Fight Club," "Into The Wild") memoirs "Bitter Hollywood Tales From The Front Line," De Niro 
plays A-list producer Ben, who is trying to appease studio head Lou (Catherine Keener); coddle over- 
$1 5.99 weight, bearded Bruce Willis playing himself; reconnect with ex-wife Kelly (Robin Wright Penn); 

Magnolia Pictures intimidate Willis' agent Dick (John Turturro); and manipulate eccentric British director 

www.whatjusthappenedfilm.com Jeremy (Michael Wincott). With such vets onboard, "What Just Happened" should take 

no prisoners. Unfortunately, it's mostly a dull exploration into Hollywood seediness that 

most viewers won't want to know about anyway. 



See the full reviews from A/V Corner at www.CDumae.com/cDumav09/AYL 




DVD 
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Incendiary 

Wendy and Lucy 

Last Templar 

Gene Roddenberry's 
Earth: Final Conflict 
Season 1 

Crusoe: The 
Complete Series 

5/12 

Lovejoy: The 
Complete Season 
Five 

The Grudge 3 

5/19 




True Blood: The 
Complete First Season 

Friday Night Lights: 
The Third Season 

Saturday Morning 
Cartoons: 1960s 
Volume 1 

5/26 

Stealing Lincoln's 
Body 

Harlan Ellison: 
Dreams With 
Sharp Teeth 
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Microsoft Game Studios • halo.xbox.com/halowars 



he first three games in Microsoft's 
I wildly popular Halo franchise were first- 
person shooters, the outcome of which rested 
solely on players' abilities to effectively control 
one character, a genetically enhanced super sol- 
dier known as Master Chief. The newest mem- 
ber of the Halo family is Halo Wars, a real-time 
strategy game whose campaign mode instead 
casts players in the role of a UNSC commander 
directing the full ground and air forces contin- 
gent of the UNSC ship Spirit of Fire in the early 
days of humanity's war with the Covenant. 

As the Spirit of Fire's mission commander, 
you will be responsible for building bases and 
managing the resources and units necessary to 
complete your mission objectives. As is the 
trend among recent RTS releases (see our 
review of Warhammer 40,000: Dawn of War 
II on the next page), the task of collecting 
resources is greatly simplified compared to 
the traditional RTS model — there are no 
woodcutting peons or Tiberium harvesters 
here. Rather, you'll build Supply Depots into 
your modular UNSC bases to keep supplies 
rolling in, and occasionally as you scout your 
mission environments, you'll find little supply 
caches your troops can easily pick up to aug- 
ment this process. 

Base building is also a fairly streamlined 
process; you can only establish bases in desig- 
nated locations, and every base follows a 
straightforward template that lets you focus 
on which structures to build to best serve your 
immediate needs and precludes the kind of 
sprawling, spatial monstrosities in RTSes of the 
past. This may be a good or bad thing depend- 
ing on your point of view, but it allows for a bit 
of micromanagement while emphasizing com- 
bat, another current RTS trend. 




One of the biggest concerns 
players have had with Halo Wars prior to its 
launch has been how well its control scheme 
would turn out; console RTS games have histor- 
ically paled in comparison to their PC counter- 
parts in this department. At the end of the day, 
we still favor a mouse and keyboard for this 
sort of thing, but the team at Ensemble Studios 
has learned from past projects' 
successes and failures, and HW's 
controls borrow some of the bet- 
ter elements found in Lord of the 
Rings: Battle for Middle Earth II 
and Command & Conquer 3. Se- 
lecting units is a simple, intuitive 
process, as is issuing those units' 
marching orders. 

As in other games in this genre, 
combat in HW is all about creating ^ 
the best matchups of your air, 
infantry, and mechanized units 
with those of your enemy. The 
game provides a decent variety of 
units, including each unit type 
found in previous Halo games a 
then some, and each one looks, acts, 
and sounds exactly as you'd expect; 
Ensemble's attention to detail 
in this regard was impecca- ^ 

ble. The game's story also "^ 
fits logically into the Halo , 
universe, filling in some of 
the gaps in the established 
timeline prior to the Master 
Chief's first boot step on Halo. 



As a longtime RTS 
fan, I would like to have seen a little 
more variety in building types (and maybe a 
few more units), and it's unfortunate that the 
campaign mode only provides UNSC missions. 
(You have to jump into multiplayer to play as 
the Covenant.) Butmy complaints are strictly 
limited to what's missing. Everything-you will 
find in Halo Wars, including its story, graphics, 
audio, and multiplayer options, is finely crafted 
and 100% Halo. ▲ 
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Meet The New Boss -bychmimmbk 



If you are a Warhammer 40,000: Dawn of War fan 
and were expecting a graphical update of the origi- 
nal game with a new story tacked on, you should 
know that this is not what DoWII is. Relic took some 
pretty big chances and tinkered with the tried-and- 
true RTS formula quite a bit; the result is fantastic 
but different. 

In truth, DoWII is two games, as its single-play- 
er/cooperative campaign mode and multiplayer skir- 
mish game are far more distinct than in any case we've 
yet experienced. The campaign mode limits you to 
playing as the Space Marines and plays in many 

respects more like an action RPC than an 
RTS. You are limited to^fbur squads 




(from a maximum selection of six) per mission includ- 
ing your avatar, the young Space Marine Force Com- 
mander. And rather than building large bases and 
cranking out enormous waves of troops and vehicles, 
you'll capture a few buildings along the way for their 
strategic value and use captured resource points to 
deploy replacements to units you have lost. You will 
fight bosses at the end of each level, and in between 
missions, you will upgrade your squads' equipment 
and assign earned skill points to one of a squad's four 
attribute stats: health, ranged attack power, melee 
damage, and power regen. 

The multiplayer game, which allows play as any of 
the game's four races, plays more like a traditional 
RTS and offers greater variety and numbers of units 
but is still fairly streamlined by comparison to DoW 
the elder. Skirmish mode gives you a prebuilt base, 
and although some unit creation is involved, this play 
mode strongly emphasizes combat and tactics over 
turtling and tank rushes. 

We'd be lying if we said we didn't miss creating 
massive waves of Space Marines in campaign mode, 
but Dawn of War II is highly entertaining and looks 
and sounds very good. Chalk up another big win for 
Relic and THQ. ▲ 



Not Much Room For Improvement 

— by Dr. Malaprop 




treet Fighter is a 2D fighting game series lauded 
• for its well-balanced competitive fighting mer- 
its. It would be easy to spout retro nostalgic non- 
sense to bring gravity to this arcade-to-console 
port of Street Fighter IV. However, Street Fighter IV 
doesn't need it. You are not required to have "his- 
tory" with the game to enjoy it. It's accessible 
, enough for a first-timer and deep enough for 
\^_ the Street Fighter veteran. 
I The game looks stunning in its console 

execution (a PC version is expected this 
summer). You start out with a cast of 1 2 clas- 
' fighters with 13 additional 
fighters available to be 
unlocked. Movement is 
on the x-axis and y-axis 



(2D) and forgos 3D movement (so, no z-axis). The 
lack of 3D is not a criticism. Cameplay is competi- 
tive and very well balanced for each character. The 
fighting controls are very responsive and make 
pulling off combos imminently satisfying. A trial 
mode lets you practice, but having a tutorial to 
teach by example would have been welcome. 
Fortunately, each character's move list is only a 
couple of button presses away. 

You can enjoy the game in single-player mode, 
but you'll gain the most gratification by playing a 
human opponent sitting next to you or via the 
online matchup. The console game controller is 
decent, but an arcade stick controller is highly rec- 
ommended to bolster the overall experience and 
improve control. Street Fighter IV is worth the 
indulgence even if you haven't touched a brawler 
since tii. nesis and only have a passing 
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Saturday Morning Adventure 

— by Dr. Malaprop 

This little game caught our attention because of its developer, Autumn 
Moon Entertainment. Autumn Moon features some of the folks that 
worked on LucasArts' finest adventure games, which leads to high expec- 
tations. A Vampyre Story is a traditional adventure game featuring the 
talented Mona De Lafitte. She's a French opera singer who's been abduct- 
ed and taken back to Draxsylvania by the Baron Shrowdy Von Kiefer and 
turned into a vampire. She's been imprisoned in Castle Warg by the 
baron for a year. The story picks up as she and a friendly bat named 
Froderick finally happen upon a good opportunity for escape. 

The artwork is charmingly gothic with excellent in-game music. Voice 
acting from the ensemble cast fits well, and the control scheme is right 
out of The Curse For Monkey Island. Narrative is interesting but stumbles 
in its delivery of the laughs and puzzle logic. The laughs don't come as 
seamlessly as some of yesteryear's best. We also liked the inventory man- 
agement system where Mona "remembers" items instead of having to 
carry all items with her at all times. 

Flaws aside, A Vampyre Story is a good first effort though not on par 
with LucasArts' best. The game is not billed as episodic or the first part of 
a sequel, so you may find that the endgame is either A) unfulfilling or B) a 
cliffhanger, depending on your point of view. A sequel has already been 
announced, but having a more tangible ending with a cliffhanger would 
have been more satisfying. Fortunately, we liked the game enough to 
want to play the sequel, so we hope to see the flaws addressed on a 
sophomore effort. ▲ 



Effectively Creepy 

— by Dr. Malaprop 



We professed a love for the original F.E.AR. when it debuted 
in late 2005. Monolith, the developer behind other top- 
notch fare, such as Tron 2.0, No One Lives Forever, and the 
Condemned games, is unleashing more tension and gore 
with a new full-fledged F.E.A.R. sequel called Project Origin. 

You start Project Origin playing parallel, and slightly prior, 
to the original's endgame. As Sergeant Michael Becket, you're a member 
of the Delta Force team sent to arrest CEO Genevieve Aristide of the 
Armacham Technology Corporation, which created creepy-girl-now- 
turned-adult Alma. Naturally, things don't go as planned. We'll keep 
you in the dark about the rest to avoid spoilers, but you'll spend about 
eight hours feeling very tense in this linear horror-based FPS. 

The narrative here isn't as strong as in the original game because we 
already know the premise, but the intel you find scattered around fills in 
the picture and effectively conveys what's happening without needing to 
have played the original. The effects-laden supernatural and telekinetic 
aspects of the game are mostly for show and build an atmosphere of fore- 
boding and tension that may lead to the occasional freak-out moment for 
players. The core of the game, however, is classic scripted FPS fare. 

Project Origin doesn't see any revolutionary change from the prior 
game, but the criticisms targeted at the first game have been fully 
addressed. There is plenty of variety in environments, which addresses 
the biggest complaint about the original. Levels, such as the elementary 
school in Project Origin, are very vividly memorable. The multiplayer 
options are standard fare and fun but won't be stealing players from Call 
Of Duty 4 long-term. Overall, F.E.A.R. 2: Project Origin is a game that's 
refined and superbly executed. It's gruesome, obvious about its inten- 
tions, and, like the best summer movies, thoroughly entertaining. ▲ 



$59.99 (X360, PS3); $49.99 (PC) • ESRB: (M)ature 



Warner Home Video Games • whatisfear.com 
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This Is Not The Platformer You Think 
You're Looking For -byDr.Maiapwp 

If you're jonesing for more Banjo, you can buy the original Rare classic on XBLA for a 
'^ song. But Banjo-Kazooie: Nuts & Bolts is not a platforming sequel to the N64 original 
+W or sequel. The story here is simple: The Lord Of Games has brought Cruntilda back, 
"*5 and you will need to beat her as you progress through stages. The game is very self- 
aware, and the humor is charming. Nuts & Bolts doesn't require you to have history in the 
franchise, but you'll be more privy to its in-jokes if you're familiar with the series. 

You'll want to collect Jiggys to progress, but the point of the game is going to the 
Workshop and building land, sea, and air vehicles. Unlike Sony's Little Big Planet, 
Nuts& Bolts' building feature is simple (yet very detailed) and a lot of fun. The 
world is wide open, with tons of personality and minigames that make this 
']. release great bang for the buck. ▲ 

$39.99 (X360) • ESRB: (E)veryone 10+ • Microsoft Game Studios • banio-kazooie.com 
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Simply Addictive - by Dr. Maiapmp 



\ ,m 




Tower defense games are a sub-genre of RTS games. Conceptually simple, 
they can be insanely addictive when done right. And Defense Grid: The 
Awakening is done right. Each of the 20 levels starts you with minimal 
resources, and you'll have to smartly and strategically construct, upgrade, 
place, and sell turrets (gun, laser, flamethrower, cannon, etc.) to prevent aliens 
of varying types from stealing all your power cores and exiting. Lose all power 
/ \ v cores and it's game over. It becomes quite challenging 

when one level consists of 30 alien waves. 
There's an Xbox Live Arcade version in the 
works, but you'll need a PC with Steam installed 
for play. There are numerous 



tower defense games (many free), but the production and visual quality, 
along with the addictive gameplay we experienced with Defense Grid: The 
Awakening, is elusive. The witty narration reminded us of GLaDOS from 
Portal. It's not often we stay up long enough to hear the birds chirping 

- because we want to play "just one more level." And $20 seems like 
little to enjoy many happy, sleepless nights. ▲ 




^ 



$19.99 (PC); $TBA(X360) • ESRB: (E)veryone 10+ 
Hidden Path Entertainment • defensegrid.hiddenpath.com 




Chill Out In Alaska 

— by Dr. Malaprop 



$10 [800 Microsoft 
(X360, PC) / 



ESRB: (M)ature 



Operation: Anchorage is the first add-on to emerge for 
2008's excellent Fallout 3. You'll receive a distress call 
on your Pip-Boy 3000 from the Brotherhood Outcasts, 
who are having trouble with Super Mutants. After sav- 
ing the day, you learn that the Outcasts want to sal- 
vage a nearby armory. However, to open the door, 
they need you to interface your Pip-Boy with the sim- 
ulation pod and successfully complete the holographic 
training scenario, which details the Chinese invasion of 
Alaska. The game's outdoor environments are a wel- 
come change from the doom and gloom of Fallout 3 
but interiors feel too familiar. Gameplay is stealthy 
FPS-centric within the confines of the excellent Fallout 
3 RPG engine. 



order. We hope 
some will be 
more RPG focused. 
Either way, there's more to 
look forward 
to in com- 
ing months. ▲ 




You'll complete the add-on within three 
hours and spend $10 for the privilege. The 
value proposition of this DLC is your call, but 
it didn't prevent us from chasing down the Achieve- 
ment Points on both Games For Windows Live and 
the Xbox 360. Bethesda has already announced new 
expansions following in short 
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by Barry Brenesal 



Have An Apple! 



i 



& 



Sure, the iPod lost its Fire Wire support in 2005, and the new 
MacBook has no Fire Wire support. But that's no reason to 
assume Apples upper management makes arrogant assumptions with 
out consulting its users about their current needs. Oh, wait. Actually, 
it is. They've done this before, too, removing the floppy drive and 
SCSI interface from the iMac while both were still highly popular. 
But it's all too easy to overlook how cutting-edge the company once 
was, thanks in large part to Steve 
Wozniak and the Apple II. So, despite 

the fact that this is a PC magazine, let's 

take a brief look at that computer. It's f 

received plenty of lip service over the 
years and deserves every bit of it. 

In distant retrospect, Wozniak was dis- 
armingly honest about why so many new 
features ended up in the Apple II. He 
wanted to write in software code the clas- 
sic chip-based game called Breakout that 
he'd developed for Atari in 1975. This 
meant providing BASIC commands that 
allowed color plotting, sound, and a pad- 
dle simulating circuit so that the kid 
developer could show off his game at the 
Homebrew computer club. But that also 
meant adding inherent color and sound 
capabilities in the Apple II, as well. 
Perhaps games were on Wozniak's mind 
when he developed the terminal software 
enclosed in the computer's ROM to run a 
display and increase monitor functionality. 
That would explain the Apple lis ability to 
split its screen into different-sized, simultane- 
ous windows. The BASIC code, also in ROM, 
allowed anybody to write programs accessing 
the computer's considerable capabilities. 

Another hallmark of Wozniak's program- 
ming was its simplicity of design. Where the 
output of the game controller could have been 
read utilizing a complicated analog-to-digital 
circuit, a timer circuit was employed instead to 
react to the game controller's resistance. A soft- 
ware loop measured the timer. Problems were 
also telescoped and solved elegantly in a way 
that kept the budget low. The classic example 
was probably the need to avoid memory con- 
flicts between the 6502 chip and the Apple II's 
video circuitry. Since the 6502 accessed mem- 
ory only every other cycle, Wozniak allowed 
the video to take the other share. 
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That isn't to say he would automatically settle for less if ingenuity 
could not supply a feature he sought. For example, Wozniak insisted 
upon eight card expansion slots at a time when the few available person- 
al computers either offered none or could only be expanded with con- 
siderable difficulty. His partner, Steve Jobs, argued that nobody would 
ever want more than two slots, but Wozniak — in a pre-echo of today's 
USB wheel hubs — knew that users would always find a need for addi- 

tional slots when offered. Plus, it was a 

good marketing point, so Jobs gave way. 
Another example of Wozniak's econo- 
^V my of means was the Disk II. It first 

appeared in 1977, a year after the Apple 
II's debut. The Disk II was an external 
5.25-inch floppy disk drive that used the 
disk operating system to perform such 
functions as track seeking, sector format- 
ting, magnetic impulse encoding, and data 
and disk synchronization. This avoided the 
usual recourse to dozens of instructional 
chips on the controller card, thus lowering 
costs that in turn could be passed along to 
consumers. It also put the means to create 
copy protection on proprietary software 
into developers' hands by letting them 
define skipped tracks in their programs. 

In retrospect, what I find most striking 
about all this is the qualitative similarity 
between Wozniak's breakthroughs and the 
much larger ones of Douglas Engelbart in 
his "Mother of All Demos," which I dis- 
cussed in a previous column. You may recall 
that Engelbart appeared at San Francisco's 
1968 Fall Joint Computer Conference to 
exhibit live video conference technology with 
his lab 30 miles away and casually unveiled to 
the public a mouse, an interactive graphical 
display, instant messaging, document editing, 
hypertext links, context-sensitive help, and net- 
worked document peer review in real time. 
Both Wozniak and Engelbart appeared in fields 
that were essentially wide open and largely 
undefined. Each, in order to achieve a distant 
goal, had to envision a number of things that 
hadn't been accomplished yet. Doing those 
things once they were visualized was hard 
work, but recognizing that those possibilities 
even existed was more impressive still. A 













Wax nostalgic with Bany at barry@cpumag.com 
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OCZ Solid State Drives are the pinnacle of next generation storage, enhancing both productivity and system responsiveness. Zeroing in 
on speed and density, each OCZ drive is built with state-of-the-art technology. And now, OCZ SSDs come in a trifecta of performance 
and price ranges to fit your needs. Because they have no moving parts like mechanical hard drives, OCZ SSDs are more shock-resistant, 
more energy efficient, and completely silent For your new laptop or RAID configured gaming PC, OCZ SSDs outshine the competition. 
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Windows 7: The Early Tweaks 



Many Windows 7 beta users 
have been drilling into the 
upcoming operating system 
to uncover tricks and hid- 
den features. As we get closer to the even- 
tual release of the final product, here are 
some of our favorite tips involv- 
ing the beta builds that we hope 
will be available to us in the offi- 
cial release. 

International Themes 

Things may change as Windows 
7 beta builds evolve, but for now, 
it may seem as though there are 
only about five available themes. In 
fact, there are many more regional- 
ized themes available in a set of 
hidden folders you can access easi- 
ly. Open a new Windows Explorer 
window by clicking the Computer 
icon in the Start menu. In the 
Organize menu, open Folder And 
Search Options. In the View tab, 
first toggle on the option to Show 
Hidden Files, Folders And Drives. Now, 
uncheck Hide Protected Operating System 
Files and click Yes when the pop-up win- 
dow warns against doing this. Finally, navi- 
gate to C:\Windows\Globalization\MCT 
to find a set of five "MCT-XSl" folders. 
These folders are for the Australian, Cana- 
dian, Great Britain, U.S., and South 
African regions. Drill into each of those 
folders and then again into the Theme sub- 
folder. If you click the .theme file, it will 
change the current Desktop theme and also 
add this theme to your Personalization 
options (in Control Panel\Personalization) 



for future use. You will find that the Aus- 
tralian, Canadian, and South African 
themes are identical, but in the Wall- 
papers subfolder for each nation, you will 
find a broader range of country-specific 
images to apply as background. 
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Only five themes seem to come with the beta build of Windows 
7, but several more hidden international themes are available if 
you know where to look. 



beta, we found the Value FeedbackTool- 
Enabled already available. Double-click 
on the Value and change the Value Data 
to 0. Log off and log on for the change to 
take effect. 

If you don't find the Value in the 
Registry, then right-click that Desktop 
sub-key to use New\DWORD (32-bit) 
Value. Name it FeedbackToolEnabled 
and give it the Value Data of 0. 

Disable New Windows Management 

As we covered in the last issue, Win- 
dows 7 has several shortcuts that let you 
manage on-screen window arrangement. 
Holding the Windows key and the Left or 
Right arrows will pin the current window 
to the left or right side of the screen, and 
using the Up arrow maximizes the win- 
dow. Dragging a window to the top of 
the screen will maximize it. Advanced 

users may find some of these oper- 
ations counterproductive if they 
trigger them accidentally. After all, 
sometimes moving a window to 
the top of the screen just means 
you want the window at the top of 
the screen. 

To disable the new arrange- 
ment feature, enter Regedit and 
find the same key we used in the 
prior tip, HKEY_CURRENT_ 
USER\CONTROL PANEL\ 
Desktop and double-click the 
Value Name WindowArrange- 
mentActive. Change the Value 
Data from 1 to to turn off 
the shortcuts. 



Erase The Feedback Prompt 

Because Windows 7 currently is a beta 
and Microsoft is soliciting user opinions, 
every open window on the Desktop now 
sports a "Send Feedback" button that lets 
you transmit ratings and opinions on 
most of the major features in the new OS. 
If you find the text tiresome, there is an 
easy Registry hack to remove the link. 

In the Start box, type Regedit (yes, 
the familiar Registry Editor is still here). 
Navigate to the HKEY_CURRENT_ 
USER\CONTROL PANEL\Desktop 
Key. In our Build 7000 version of the 



Taskbar Clarity 

Windows 7 beta tries to rely more on 
icons throughout the interface (perhaps as 
a grab for some of that Mac OS X vibe). 
Alas, not all of these unlabeled icons are 
differentiated well enough to be helpful 
when they pile up on the new Taskbar, 
where they can become a morass of 
emblems that look disarmingly alike. 

Although it doesn't say so explicitly in 
the customization routines for the Task- 
bar, you can force its items to display 
both icons and helpful text labels. Right- 
click the bar itself and open the Properties 
window. Under the Taskbar tab, set the 
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Taskbar button either to Never Combine 
or Combine When Taskbar Is Full. Either 
option gives text labels (at least until you 
learn Windows 7's iconography). 

Video Record The Error 

IT guys everywhere will thank Micro- 
soft for the new PSR (Problem Steps Re- 
corder) tool, which records and describes 
visually and textually the steps a user takes 
in any Windows 7 process that may go 
wrong. If you ever have been stuck on the 
phone with a frantic family member or 
office worker trying to walk you through 
the computer error they just encountered, 
this is a dream come true. 

In the Start menu, type PSR to bring 
up a small strip of commands, led by 
Start Record. All your friend needs to do 
is click this red button and repeat the 
process that is causing him trouble or 
confusion. Windows 7 captures screen 
grabs at every key point in the process, 
uses a green outline to highlight the 
active window on the screen, and inserts 
text description of what the user is doing. 
The user can click the Add Comment 
button to insert his own description at 
any point, as well. When he clicks the 
Stop Record button, the PSR creates a 



zipped MHTML file it can email to you 
for review. 

The resulting file is a long scroll of 
screen shots punctuated by descriptive text 
and any comments your friend or associate 
inserted. This little tool will help all of us 
neighborhood IT guys become more effi- 
cient troubleshooters. We hope Microsoft 
retains the feature in the final release. 

Create A Safe Account 

How often have guests or your kids 
"borrowed" your PC and installed their 
own pesky chat program or assorted wid- 
gets that stick around long after they have 
gone? Windows 7 lets you set up a "PC 
Safeguard" account that reverses any 
installations or settings changes a user 
makes during a session. To do this, enter 
User Accounts via the Control Panel. Use 
Manage Another Account to Create A 
New Account. Name the account and 
click it to bring up an option to Set Up 
PC Safeguard. Turning this feature on 
will add a new logon account with the PC 
Safeguard label on it. 

When a user logs on to the PC in this 
account, he will be warned that no pro- 
grams installed during the session or files 
created will be saved to the PC. (The user 
does have the option to save files to an 



Windows Tip Of The Month 

Many of us use external storage for backup purposes or warehousing massive multi- 
media files. You may be able to get a bit more speed from these drives with a simple 
switch. Type Device Manager in the Vista search box to bring up this catalog of your 
installed hardware. Open the Disk Drives item on the navigation tree and right-click into 
the Properties for your external drive. Go to the Policies tab, and you likely will find that 
Windows installed your external drive to "Optimize For Quick Removal." But if this drive 
stays connected to your desktop PC much of the time, try toggling to "Optimize For 
Performance," which turns on write caching. This requires a reboot to take effect. The only 
caveat to this setting is that you must use Safely Remove Hardware to ensure you don't lose 

cached data before disconnecting. 

Registry Tip Of The Month 

The files that actually make up the Registry can grow over time. Using Regedit's internal 
search function can leave you waiting as your PC slogs through the thousands of lines of 
Registry settings. You can accelerate the searches considerably by filtering the search scope 
in the Find window (CTRL+F). 

By default, Find will churn through every key, value, and data string to locate your query. 
But most Regedit searchers are hunting for very specific locations or strings. So leave 
checked only the part of the Registry element you really seek, and Find will get you there 
faster. But don't forget, many settings reside in multiple places in the Registry. Always use F3 
or the Find Next button in the Find window to surface all the possible locations of your 
query target. 



external storage device.) Ideally, this is how 
it should work, but we have to say this is 
one feature Microsoft will need to work on 
before the final launch. We had trouble log- 
ging back into our Safeguard account after a 
single use. Keep the feature in mind for the 
official release. In the meantime, you can 
create a new Safeguarded account on a one- 
off basis as needed. 

Run, Don't Walk 

Windows XP diehards who refused to 
upgrade to Vista may be surprised by 
the absence of the Run command on the 
Start window. This quick access to the 
command line for advanced users was 
removed from the default configuration 
of Vista and now in Windows 7. To 
restore it, just right-click any open space 
in the Start menu and launch the Prop- 
erties window. Under the Start Menu 
tab, check Run Command. You can also 
find other handy additions, such as 
Connect To, which opens your available 
network connections. A 

by Steve Smith 
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Texting Improves 
Language Skills 

Yes, we paused and did a quadruple- 
take, as well. But a logic-defying study 
from Coventry University found that, 
contrary to the countless stories of 
text-messaging shorthand and leets- 
peak destroying the English language, 
such "languages" are actually "posi- 
tively associated with word reading 
ability" and "may be contributing to 
reading development." The study fur- 
ther found that texting had no negative 
impact on spelling ability. As much as 
we want to believe the findings, we 
have to say . . . "ORLY?" 
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Be The Source Of Your Open Source 



by now we all know that 
an "open-source" application 
means that we can easily get 
the source code. But what does 
that mean for most of us? For our favorite 
open-source project, we can just down- 
load precompiled binaries and use them, 
but there are times when precompiled 
stuff either isn't what you want or isn't 
available. Maybe there's a business re- 
quirement for a custom environment, or 
perhaps you're using a lesser-known pro- 
ject. In these situations, having the source 
code is exactly what you'll want. 

As intimidating as it may sound to the 
casual user to build open-source soft- 
ware, it's really not that hard. Most 
open-source software uses a common set 
of tools so that the process becomes easi- 
er as you build more projects. And you 
don't need to know how to program to 
troubleshoot most problems. But before 
you can start any of this stuff, there are a 
few things you're going to need. Don't 
worry about where to get these things; 
virtually all Linux distributions come 
with the required stuff. It's just a matter 
of installing them. 

Know Your GCCs 

The most important thing that you'll 
need in order to build any project is a 
compiler. A compiler takes human-read- 
able source code and turns it into a 
standalone program. Since programs 
can be written in a wide variety of lan- 
guages, you're going to need a collection 



of compilers. Most open-source projects 
use one or more of the compilers from the 
GCC (GNU Compiler Collection; gcc 
.gnu.org) , so make sure you have the vari- 
ous GCC compilers installed. You'll also 
want to install the GNU Binutils 
( www.gnu.org/software/binutils/binutils 
.html) , because it provides the backend 
for much of GCCs stuff. Be sure you 
have the "make" program installed, as vir- 
tually all open-source projects will use it. 

If you check GCCs home page, you'll 
see that it doesn't include popular lan- 
guages such as Perl, PHP, or Python. 
That's because those languages are actu- 
ally interpreted languages. To run them, 
you have to create scripts and have the 
language process the commands in the 
scripts. A Perl script is simply a text file 
that has Perl commands; it is not a 
standalone executable. In order to run a 
Perl script, you'll need a Perl interpreter 
installed to process the script. 

Head To The Library 

Aside from a compiler, you'll also 
need libraries and header files. These 
are files that the compiler uses to look 
up and cross-reference in order to build 
the eventual executable. GCC comes 
with some standard libraries, making it 
a good starting point. If you've ever dug 
through the list of packages available 
for your particular Linux distribution, 
you'll see that there are runtime li- 
braries and development libraries. The 
runtime libraries are installed because 



they're just enough for the applications 
to run. The development libraries are 
what we're looking for, because they'll 
let us build our own applications. But a 
word of caution: Don't go around 
installing all the development libraries 
you find; that'll just waste disk space. 

The bigger the open-source project, 
the more likely it is to require more 
libraries. Most of the projects will list 
their dependencies in their documenta- 
tion or on their project home page. 
Make sure you have the libraries and 
header files for their dependencies 
installed beforehand. In some cases, 
when you're setting up to build an open- 
source project, the project will tell you 
what it's looking for. Once you've 
obtained all the compilers, header files, 
and libraries, it's time to start compiling. 

The Right (Auto)tools For The Job 

The majority of open-source projects 
use all or part of the GNU Autotools 
system, which helps simplify the whole 
process. Because open-source software 
can be built on a large number of sys- 
tems, it has to figure out what the sys- 
tem it's being compiled on can handle. 
To figure things out, Autotools has a 
script called configure that will do the 
detective work from a terminal win- 
dow. It will look at different aspects of 
your system and adjust the build envi- 
ronment accordingly. The configure 
script accepts different arguments that 
are often project-specific, such as 
enabling or disabling a feature. 

Because configuration options are pro- 
ject-specific, there are few common para- 
meters you can pass to configure. To find 
out what arguments configure accepts, 
type ./configure — help, from the direc- 
tory where the configure script resides. If 
the configure script can't find a required 
library or header file, it'll stop immediate- 
ly and let you know what's missing. Load 
the missing library or header files and 
then re-run the configure script. 

Once the configure script has done 
its job, it's time to actually start build- 
ing your project. You can start by typ- 
ing make at the top-level directory of 
the open-source project you want to 
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build. The make command looks for a 
file called Makefile and builds the 
project based on the rules in it. 
Depending on the size and complexity 
of the project you're building and 
your own system specs, this build 
process can take from a few minutes 
to several hours. For example, build- 
ing the Apache Web server may take 
less than a half-hour, while building 
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Welcome to Minefield! 
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When you successfully build Firefox, it lets you know it's not 
a final release. 



OpenOffice can take more than a 
dozen hours. 

You can pretty much ignore the 
warnings make issues — they are just 
warnings, after all. But if the make gives 
an error and stops, then you have a 
problem. Most open-source projects 
will have a text file called "INSTALL," 
which gives you instructions to build its 
project. This file usually has common 
problems and solutions associated with 
building its project. If that doesn't help, 
then try the project's home page (or 
search Google for the error). Sometimes 
you'll have to modify some code; other 
times, you'll have to modify a Makefile. 

Check Twice, Compile Once 

Once make has finished, you'll want 
to double-check to make sure things 
work. To do that, a lot of open-source 
projects have their own test suite. To 
run the test suite from a terminal win- 
dow in the top-level directory of the 
project, type make check. Some test 
suites can take a long time, while others 
only make 



one or two checks. For example, the 
test suite for gzip is a few commands, 
while the test suite for MySQL is sever- 
al hundred conditions. 

Running the open-source project's test- 
ing is entirely optional, but it's a good 
idea typically. Generally, the tests will give 
the expected results, and you're good to 
go. Occasionally, the test suite will indi- 
cate that the program didn't give the 
expected results. However, a 
variety of factors influence if 
this is actually a concern. If a 
test for a feature you never 
plan on using fails, then the 
failed test is harmless. 

Once you're happy with 
the results from the testing, 
you'll probably want to install 
the newly built project. To do 
that, bring up a terminal win- 
dow at the top level of the 
open-source project and type 
make install. This will install 
the executable, its support 
files, and other associated files 
to your system. If you didn't install it into 
a system directory, then you'll have to run 
it from the install directory. 

If you don't want to default to the 
install directory, you'll have to modify the 
system file/etc/profile. This file sets up the 
environment whenever someone logs in. 
One of the things it sets up is the PATH 
environment variable, which is a list of 
directories to look for executables. So 
when you type in a command at the 
command prompt, it looks through the 
directories in your PATH to find that 
command. You should modify the 
/etc/profile file with care. You can add the 
following line to the end of your 
/etc/profile file: 

export PATH=/path/to/installed/ 
project/bin:${PATH} 

Suppose that your Linux distro includ- 
ed Firefox 3.0. You just built Firefox 3.1 
Beta 2 and installed it into /usr/ 
local/firefox-3.1b2. You would want 
to add the following line to the 
end of your /etc/profile 



export PATH=/usr/local/firefox- 
3.0.5/bin:${PATH} 

What this does is start Firefox 3.1 Beta 
2 whenever someone types firefox at a 
terminal window. 

Made-To-Order Open Source 

The steps covered here can be used 
to build most projects, applications, 
and libraries. That means that you can 
build a specific version of a library to 
support a specific version of an appli- 
cation. You can have as customized an 
environment as you want, with what- 
ever specific pieces you want. And 
because it's open source, you can take 
that environment with you to any 
operating system. A 

by John Jung 
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Talking Cars 
Could Hit The 
Road By 2012 

Pop quiz: How long has it been 
since you've had a driving faux pas, 
be it changing lanes without check- 
ing your blind spot or failing to 
yield? A month? A week? Are you 
reading this while driving on the 
freeway? Researchers at the Uni- 
versity of South Australia are work- 
ing on a system that can help deter- 
mine a hazardous condition on the 
road and respond appropriately. 
Cars could audibly alert drivers to a 
potential danger or simply take 
command of the vehicle to avert 
disaster. There's no word on wheth- 
er the research team plans to retro- 
fit 1980s Trans Ams. ▲ 
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by Mike Magee 



AMD Must Survive 



With the economic meltdown continuing across the globe, 
things continue to be bleak, almost uniformly, in the PC 
market. Intel, which has for the last nine or 10 years held two 
major Developer Forums each year, has turned its showpiece 
Chinese event in Beijing into a local one-day affair. Even Microsoft 
is forecasting fewer profits than originally anticipated. And the 
desktop market has turned into a bloodbath, with very few 
machines being sold anymore. Nvidia 
has been badly affected by that, 
although the writing on the wall has 
indicated that the advent of fast, pow- 
erful notebooks would eventually dis- 
place desktops, anyway. 

If a highly profitable semiconductor 
company like Intel is cutting back, its 
smaller and far less profitable competi- 
tor AMD is suffering even more. As I 
write this column, it has managed to 
scrape through a shareholder vote to 
spin off its manufacturing division 
into The Foundry Company. Intel, 
which still has considerable cash re- 
serves, will weather this storm. It's 
done it before, and it runs a very tight 
financial ship. The big worry, for me 
at least, is that AMD will have trouble 
surviving if the recession continues 
much longer. I've said before that Intel 
needs a competitor to keep it on its 
toes, and the thought of there being 
only one CPU manufacturer is an undeni- 
ably bleak outlook. The third-largest x86 
company is of course Via, but its problem 
has always been getting design wins for its 
CPUs. Even if its Nano microprocessors 
are better than Intel's Atoms, it is a brave 
vendor that chooses Via over Intel. 

Which brings me to netbooks. Market 
data shows that this category of small 
machines is doing particularly well. That's 
partly because the price is right but also 
because many of them are dinky little 
machines that look attractive and are very, 
very light. The big worry for Intel is that 
while netbook sales continue to soar, those 
sales are cannibalizing the market for note- 
books at the low end and even the high 
end. I'm currently working in India, and a 
senior editorial fellow at my company 
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recently swapped out his high-end HP notebook for an Eee PC. 
The reason he gave me is weight and size. I've held this baby; it's 
considerably lighter than my already pretty light Sony Vaio. But 
it's also very underpowered and uses one of the lower-frequency 
Intel Atoms. The lightness and size of the netbook is a compro- 
mise that many will not be prepared to make — the Eee is OK for 
word processing and scanning the Web, but it doesn't have the 
oomph for anything but the lightest 
graphics and multimedia tasks. 

Even though the meltdown has 
affected semi companies, Moore's Law 
still holds true. It can only be a couple 
of years before netbook-like machines 
do have the power and capabilities 
many people want at a price they can 
afford. The market analysts believe that 
people buy netbooks not to replace 
their powerful desktops and notebooks, 
but because they're cheap enough that 
the geek will buy one as a supplement 
to his or her PC collection. 

The geeks are obviously the excep- 
tion to the rule. Right now, no one 
seems to be buying anything at all but 
essentials like food. People can't get 
credit to buy cars, nor can they buy or 
sell houses. The construction industry 
has ground to a halt in North Amer- 
ica and Europe, and everyone is wor- 
ried about their jobs as unemployment 
continues to rise. Naturally, this has had 
an effect on the PC industry. TSMC, a 
Taiwanese company that manufactures 
chips to design for other companies, is 
only using 40% of its fabrication plant 
capacity. The DRAM companies are suf- 
fering more because they invested big 
money a few years back in increasing their 
capacities. Heck, everyone is suffering, 
but it certainly can't continue forever. 
Instead, there will be a big rationalization 
and far fewer players will be left. I do very 
much hope that AMD is one of them, 
even if it has to spin off the highly prof- 
itable ATI division. ▲ 



Send rumours to "Mad Mike" Magee 
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by Rahul Sood 



Is $400 The New $900? 



I'd like to take this month to ask CPU readets a question or two. 
It's not as simple as a one sentence Q&A; it requires a bit of 
background. When you are finished reading this article, I'd love 
if you could email me any comments that you come up with. 

Due to the global economic crisis, companies everywhere are 
slashing their sales forecasts and many more are closing their doors 
The stock market is a mess; companies' valuations have dropped 
like bombs; and companies that are highly leveraged are facing a 
precarious situation, so they're hacking ^^^^^^^^^^^ 

costs, restructuring, and retrenching. 
On top of this, we are in the middle 
of a major real estate crisis, which I f 

believe will lead to a credit card crisis at 
some point. All of this, and many other 
factors, have changed consumers' pur- 
chasing behaviors significantly. 

In the last few months, we have wit- 
nessed a change in this industry that I'm 
not sure anyone saw coming — computer 
companies are seeing their average selling 
prices fall off a cliff, and most are seeing 
huge drops in sales volume. In some 
cases, however, unit sales are through the 
roof, and there are some manufacturers 
whose demand has suddenly shifted. 

In many regions, customers seem to 
be drawn to extremely low-priced tech- 
nology, such as netbooks and mininote- 
books, rather than standard desktops 
and notebooks. In other words, net- 
books and mininotebooks are outpacing 
everything else. Sales of mininotebooks are 
skyrocketing and driving overall average sell- 
ing prices way down. 

Of course, there are exceptions, but over- 
all, if you look at the demand trends from 
Intel, for example, you'll see the Atom 
processor sales are growing faster than any 
other processor on the chipmaker's road- 
map. It's funny when you put it in real 
terms, but sales of Atom processors are 
incredibly successful, much to Intel's cha- 
grin. Needless to say, the company isn't 
completely happy about the sudden success 
of these processors because it seems as if this 
trend is eating into their other business, at 
least for the moment. It's a bittersweet pill 
for them because volumes may be high but 
the average price and margin dollars are very 
low. All said, you can buy a pretty awesome 
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netbook or mininotebook for under $400, and it does basically 
everything most people need. 

In a nutshell, then, customers who were once purchasing tech- 
nology for over $1,000 are now spending less than $400, and 
instead of supplementing standard PCs with netbooks and mini- 
notebooks, they are using these devices as their primary devices — 
or so it seems. I really don't think cannibalization was part of any- 
one's mininotebook business plan. 

I am writing this article on my HP 
Mini 2140, which is a fantastic little de- 
vice, but I only use it when I'm moving 
around often. I can't see myself replacing 
my desktop or other notebooks with a 
mininotebook. I do, however, enjoy car- 
rying this thing around; it's rugged, sim- 
ple, and cheap. A great supplement, yes; a 
replacement, heck no. 

So putting current demands aside, 
there are economists whose sole job is 
to determine when things will change 
so that companies can prepare accord- 
ingly. The problem is how does one pre- 
pare for the new economy? My question 
to CPU readers is what do you think 

Wwill happen when the economy turns 
around? Do you think we'll see average 
selling prices go up again? Do you think 
the demand for premium PCs will grow 
and sub-$400 sales will shrink? Do you 
think those who currently own net- 
books and mininotebooks will then turn 
around and purchase premium systems to 
supplement their current technology? Do 
you think that these mini-devices will have 
enough power in the future to fill a void? 
I suspect that when the economy "turns 
around" we're going to be looking at a com- 
pletely different industry. The question is, what 
will that industry look like? As more services 
hit the cloud, does the importance of the client 
drop? Gaming will still be strong and will still 
require a fairly robust machine, but with aver- 
age selling prices of PCs dropping like bombs, 
I can only imagine this will affect every part of 
the industry, including gaming. 

Anyway, that's it for this month — look- 
ing forward to your responses! A 






Send your opinions to this opinionated 
guy at rahul@cpumag.com 
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An Interview With Chris Crawford, 

Game Designer & Founder Of 

The Journal of Computer Game Design 



Chris Crawford is an award-winning game designer and 
founder of The Journal of Computer Game Design and the 
Computer Game Developers' Conference. His recent work has 
focused on a new method of interactive simulation, Storytron, and 
on an updated remake of his celebrated game, Balance of Power. 

by Barry Brenesal 



CPU: Let's provide some background. 
Your original Balance of Power game in 
1984 caused quite a stir among people 
who had never bothered with computer 
games as a serious realization of certain 
basic aspects of world diplomacy. Like 
many of your games, it was an exposition 
in complex human terms of a simple 
idea — in this case, an international game 
of chicken. The player was the United 
States and the extremely good AI played 
the Soviet Union, each testing the other's 
resolve to see how far one would cross the 
line into the other's sphere of interest. 
Now you're finally coming close to com- 
pletion on a new version of the title. 

Crawford: It's funny. I spent a lot of 
time all through the 1990s being urged by 
various publishers to do a new Balance of 
Power, but economics and the end of the 
Cold War fundamentally changed every- 
thing. In the 1950s, the U.S. GDP was 
roughly 55% of world GDP. Nowadays, 
the U.S. GDP is a little more than 15% of 
world GDP and falling because China and 
India are growing so rapidly. What that 
means is two things. First, if we want to 
get anything done, we've got to work with 
other people. Second, the threat the U.S. 
faces in the future comes from China. 




That's really meant to be the central chal- 
lenge in Balance of Power 21st Century: 
Can you prepare the U.S. for that day? 
You're not going to beat the Chinese; 
you're not going to make them go away. 
Your task is to integrate them into a coop- 
erative world order, rather than, in effect, 
handing over bully-ship of the world. 

That's what I'm driving toward. I've 
had some difficulties. I've got a lot of it 
operational right now. It works. I think it 
will be great when it's finished. 

CPU: You stated earlier that only one of 
your many problems associated with BoP 
2K was a design issue. Are other difficul- 
ties associated with your game structuring 
tool, Storytron? 

Crawford: They are. Ultimately, we 
propose to have a library of entertaining 
story worlds that people will pay money 
or endure advertisements to experience. 
The biggest difficulty we face is that it's a 
lot harder to build a story world than we 
had anticipated. 

CPU: When you speak of a story world, 
can you discuss what it comprises? 



Crawford: A story world is the data 
and algorithms that define a dramatic 
universe created by the author. It's the 
dramatic analogue of a game. A single 
playing of a story world yields one story, 
but you can play in a story world many 
different times, with very different sto- 
ries appearing. 

CPU: So this is not a piece of linear fic- 
tion that someone would read from cover 
to cover. 

Crawford: Not at all. The biggest dif- 
ference is that it's not a bunch of English 
or a bunch of numbers that specify char- 
acters. Its primary content is algorithms 
that describe how people will behave in 
different, dramatic circumstances. 

When I set this up, I knew I was blast- 
ing off into the wild blue yonder. But of 
one thing I'm absolutely certain: that 
someday, there will be an industry provid- 
ing interactive entertainment based on 
storytelling to a broad range of the public. 
That is, people will play this interactive 
entertainment the way they go to movies 
or read novels. I believe that this industry 
will be bigger than the games industry. I 
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know it will take sevetal decades to devel- 
op. I think that I am launching it, and I 
may well fail totally. But if so, someone 
will come along in a few years, pick up the 
pieces, and start over. And many of the 
concepts I've developed — the idea of the 
linguistic user interface, the social algo- 
rithms — will be part of that final result. 

CPU: Placing the player in a situation 
where they would deal with simulated 
beings that reacted in a variety of ways to 
complex stimuli seems like a continuation 
of where you were with games about 30 
years ago, or more. 

Crawford: The primary thrust of my 
development over time has been toward 
social interaction, as opposed to physical 



the "correct solution." Whereas with what 
we're doing, there's never a correct or 
incorrect solution. There are only ques- 
tions of how people respond to different 
situations. I'm sorry, but there's no exact 
AI for that. This is art. Art about the 
human condition, only expressing itself 
through algorithms. 

There's a big problem about games and 
art, though. Most games developers have 
an agenda, here, and it's that they're 
smarting under the criticism that games 
are cheap junk: bad for kids, and so forth. 
They try to wrap themselves in the robes 
of the artist. That greatly confuses the 
issue because there is certainly a great deal 
of high-powered craft that goes into the 
creation of a game. But that doesn't make 
it art. 



in terms of this year's profits. What I'm 
doing is basically building a completely 
new industry. It's a shame that the two 
will be competing. 

CPU: No offense, but I think you'll 
agree your industry is a very puny David 
next to a Goliath on steroids. 

Crawford: Oh, yes. 

CPU: When do you think your prod- 
uct will be ready, and how will you mar- 
ket it? 

Crawford: As a matter of fact, one of 
our principals is working on a Regency 
story world — sort of a modern day ver- 
sion of Jane Austen. The working title is 



The community got kicked by the collapse of the industry in 1983. 
It was in shock over the next two years and reconstituting itself. 

— Chris Crawford 



interaction. BoP was successful largely 
because it created the false impression 
that you were interacting with the leader 
of the Soviet Union. As you were "work- 
ing," you could imagine this other guy at 
the other end of the hotline. That's what 
gave it such emotional power. Entertain- 
ment is not about things. It's about peo- 
ple. But people are very complicated. I've 
had to develop this entire system that can 
somehow cope with all of that complexity 
and still be useful. 

CPU: I'm sure you're aware that the 
path of game development you're follow- 
ing to produce ever more human respons- 
es from the AI is a totally different one 
from that taken by the industry — that 
heaps more and more rules on top of 
weapons and such and calls it AI. 

Crawford: A few of them are actually 
using what is referred to as academic 
rather than rules-based AI, but even 
there — I don't want to denigrate its intel- 
lectual substance, but those games are still 
addressing mathematically definable 
problems. That is, the AI is looking for 



CPU: Is this the Bollywood Syndrome? 
Endless films so expertly designed but 
unimaginative and clone-like that its cre- 
ators feel it necessary to make claims of 
great depth and humanity? 

Crawford: I think the games communi- 
ty is very much that way. What is particu- 
larly sad about all this is that it didn't have 
to happen. The community got kicked by 
the collapse of the industry in 1983. It was 
in shock over the next two years and 
reconstituting itself. At that time, I and a 
number of other developers were pushing 
hard about the need to make games that 
explored the human condition. Unfortu- 
nately, they found an easier way to make 
faster profits, pursuing ever fancier graph- 
ics. That narrowed their audience but at 
the same time gave them much deeper 
penetration into that audience. 

I suppose the greatest blame goes to 
those executives who were thinking solely 



"Vanity and Vexation." She's got the 
basic structure and cast all laid down. 
However, she has to feed her kids; so 
she's able to put in maybe five hours a 
week on it. At that rate, it's going to 
take her years. The hope is we'll get 
some funding, and she can go to work 
on it full-time. 

Now, about Balance of Power 21st 
Century: It demonstrates both the enter- 
tainment potential and Storytron's train- 
ing potential — since we also want to 
approach the corporate training market. 
It's getting there, and I figure it'll be 
ready to go by June or earlier. 

CPU: So it's not going to wait another 
two or three years but due to debut in the 
near future. 

Crawford: It's playable right now. You 
could go to our Web site at www.story 
tron.com and play what we have. CPU 



CPU 



Subscribers can read bonus content with Chris Crawford at 

www.cpumag.conn/cpumayQ9/crawforcl 
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Under Development 

A Peek At What's Brewing In The Laboratory 



by Anastasia Poland 



Smart Sensored "Spiders" 
Could Save The Day 



When Professor WenZhan Song of 
Washington State University, Van- 
couver, U.S. Geological Survey hydrologist 
Rick LaHusen, and their team of grad stu- 
dents placed a network of five 4-foot tall, 
three-legged, sensor-laden "spiders" in 
Mount St. Helens' volcano crater a few 
months ago, little did they realize how suc- 
cessful their pilot project would be. Indeed, 
the spiders, which deliver real-time seismic, 
infrasonic (pressure), lightning (ash detec- 
tion), and raw GPS data to a central base and 
to each other, have been the result of a two- 
year-long journey to create an advanced sen- 
sor network that will keep functioning in 
adverse conditions. 

Song describes the spiders as a "multihop 
wireless mesh network with self-organizing and 
self-healing capability," designed to withstand 
extreme temperatures, wind, snow, rain, and 
challenging environments such as avalanches, 
landslides, gas, steam, and volcanic eruptions. 

Deployment of the spiders, which are 
comprised of white, weatherproof boxes con- 
taining a controller (Intel Mote2 CPU), 2- x 
1-inch sensors (an accelerometer, pressure 



sensor, pulse detector, 
and GPS), SmartAmp, 
antenna, and a bundle 
of industrial alkaline 
batteries, went off 
without a hitch. Alt- 
hough that was excit- 
ing enough for the 
researchers, the next 
two months bore fruit 
they didn't expect. 

According to Song, 
the network "worked great." "Actual- 
ly the data delivery ratio was beyond our 
own expectations: The [average] data 
delivery ratio was surprisingly above 99%. 
The network has been run continuously 
for 2.5 months and survived 120mph 
gusts in the volcano crater. The net- 
work was eventually disconnected by 
heavy snows." 

Besides the Mount St. Helens network, 
some of the spiders are already at work 
monitoring landslide activity in Yosemite 
National Park in California. Song expects 
that their research will work well for other 




Hydrologist Rick LaHusen and Professor WenZhan Song stand by one 
of their three-legged, sensor-laden "spiders" before deployment in 
Mount St. Helens' crater. 



environmental monitoring (think earth- 
quakes, hurricanes, tsunamis, and fires). 
NASA has been interested in utilizing 
the prototype. 

In addition, Song sees possible applica- 
tions in military battlefield surveillance, 
transportation networking, "Everything is 
Alive" homes, and intelligent factories. 
The next step in their research is creating 
a "battery-less design and smarted in-net- 
work processing," says Song. Though a 
to-market date isn't currently in the 
pipeline, the team is looking for a suitable 
partner to commercialize their work. 



Carbon NanotubesTake On Memory Problems 



As computers and PDAs 
continue to diminish in 
size, the race to deliver teensy 
memory formats for them 
becomes ever more imperative. 
One set of researchers at the 
University of Nottingham, led 
by Dr. Elena Bichoutskaia, 
hopes its bleeding-edge re- 
search with carbon nanotubes 
will take the memory for- 
mat prize. 

Building on the premise 
that silicon-based data storage 



and memory are unable to 
scale down small enough to 
meet new electronics' needs, 
Bichoutskaia's intent is to cre- 
ate a device that will marry the 
cheap production cost of 
DRAM, the speed SRAM, and 
nonvolatile state flash memory. 
How? Why, telescoping car- 
bon nanotubes, of course. 

According to the U of N 
researchers, carbon nanotubes 
can be placed one inside the 
other (envision a cardboard 



toilet paper roll inside a slight- 
ly larger paper towel roll) and 
suspended in that position due 
to molecular forces. These nes- 
tled cylinders will respond to a 
power source by letting the 
inner tube telescope in and out 
of the outer tube, enabling the 
inner to connect with (and dis- 
connect from) an electrode. 
This basic property is all that is 
needed to created binary code 
in a storage device. In addi- 
tion, van der Waals force (the 



attraction or repulsive force 
between two molecules) allows 
the inner nanotubes to stay 
connected with the electrode 
once the power source has 
ceased, a key element necessary 
for the device to mimic a flash 
memory drive. 

Though still highly theoreti- 
cal, Bichoutskaia is confident 
that her team will exploit these 
telescoping properties to create 
a memory device entirely made 
of carbon nanotubes. 



106 May 2009 / www.computerpoweruser.com 



What's Cooking . . . Under Development 



Miami University Releases Cyber Tools 
To Share Its Spectrometer 



Once you have raised 
the millions of dollars 
to fund an 850MHz NMR 
(nuclear magnetic resonance) 
spectrometer, then you build 
the darn thing, what do you 
do with it? Besides vital med- 
ical and biochemical research 
at your university, you pull 
out all stops to enable other 
users to share that spectrome- 
ter's remarkable capabilities. 

At least that's what re- 
searchers, led by Professor 
Michael Kennedy, PhD, at 
Miami University have done 
with their rare instrument, the 
first in North America. They 
recently partnered with OSC 



(Ohio Supercomputer Center) 
to "cyber-enable the [NMR] by 
developing a cyberinfrastruc- 
ture and software that leverage 
OSC's software development, 
image processing, networking, 
and storage resources for 
research and training," explains 
Prasad Calyam, a senior sys- 
tems developer at OSC. 

In other words, businesses, 
educators, and academics can 
now subscribe to a Remote 
Instrumentation Web portal, 
set up time with an adminis- 
trator, and use the spectrome- 
ter remotely via KVMoIP 
(keyboard, video, and mouse 
over IP). A RICE (remote 



instrumentation collaboration 
environment) supports multi- 
user desktop sharing of the 
instrument. The portal also 
offers services to handle user 
accounts, privileges, setup for 
experiments and remote mon- 
itoring of those experiments. 

As far as hardware and soft- 
ware powering the system, 
Calyam says, "At the NMR 
lab, hardware called IPSON 
contains the control electron- 
ics of all the physical NMR 
components. TopSpin is the 
software that controls IPSON 
and runs on a Red Hat Linux 
PC connected to the IPSON 
hardware. The RICE client 



can be used for remote obser- 
vation/operation of the Top- 
Spin computer." 

Especially helpful to the end 
user is that results from experi- 
ments run on the spectrometer 
are automatically archived by a 
host server at OSC and can be 
retrieved later by researchers. 

Although the spectrometer 
is currently used primarily by 
researchers, Miami University 
is looking to extend availability 
to new users. Calyam explains 
that they will begin locally. 
"MU will use the OSC-devel- 
oped solutions along with 
instructional materials devel- 
oped at the Eminent Scholar 
Laboratory to enable students 
to get hands-on learning via 
remote instrumentation at four 
Ohio institutions." 



Kittens, Cochlear Implants & Kids 
Teach Us About Brain Development 



You and I (and other ani- 
mals with ears) hear 
because of the vibration of 
sound waves across hairs in the 
ears that then trigger neurons 
to send signals to the brain. 
The auditory cortex in the tem- 
poral lobe primarily processes 
these signals, though other 
areas of the brain also come 
into play in this complex sense. 
This process is short-circuited 
in people who are born deaf. 

Since the late '70s, re- 
searchers have been working 
on the legendary "bionic ear" 
(with a nod to Jaime Som- 
mers) to assist the deaf. Better 
known as cochlear implants, 
these small devices consist of 
an internal piece surgically 
placed in the ear and an exter- 
nal speech processor with 
a microphone. Simply put, 
a cochlear implant allows 
people to hear via direct elec- 
trical stimulation of the audi- 
tory nerve. 



Cochlear implants have been 
utilized by more than 120,000 
people to date with great 
success. However, that suc- 
cess comes with a catch. Dr. 
Rob Shepherd of Melbourne, 
Australia's BEI (Bionic Ear 
Institute) explains, "Both adults 
that have gone deaf after nor- 
mal language development and 
young children do very well 
with a cochlear implant (e.g. 
use a phone). In contrast, adults 
that are born deaf but only 
receive their CI as an adult typi- 
cally receive little benefit from 
the device." In other words, a 
person has to have prior audito- 
ry experience or use an implant 
from early childhood for it to 
be helpful. 

Shepherd's recent break- 
through research with col- 
leagues, which studies deaf kit- 
tens, has shown for the first 
time that the use of cochlear 
implants early in life actually 
helps organize the auditory 



cortex into nor- 
mal development. 
The researchers 
performed cochle- 
ar implants in 8- 
week-old kittens 
that were deaf 
from birth. After 
six months, using 
an array of sili- 
con electrodes in 
a new technique 
called multichan- 
nel neural recording, Shepherd 
measured nerve activity in close 
to 96 areas of the auditory cor- 
tex. (Typically, researchers have 
only been able to record activity 
from one site at a time.) Kittens 
who had worn the CIs com- 
municated with each other, 
responded to a can of food 
opening, and had "a highly 
organized cortex similar to nor- 
mal hearing [in the study's] 
control animals." The neural 
recordings of the deaf kittens 
that hadn't received implants 




New research in cochlear implants suggests that 
the auditory cortex in deaf individuals could 
develop normally when implants are inserted at 
a young age. 



showed their auditory cortexes 
"completely . . . scrambled." 

Shepherd and his colleagues 
are now "looking to see if there 
is a possible 'critical period' after 
which supply of a CI will not 
drive the auditory cortex 
towards normal development," 
which would be shown clinical- 
ly through poor speech under- 
standing. Future research will 
also study how training can 
impact the auditory cortex's 
development and if those results 
would fall off with age. 
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03.21.09 

Iron Storm 10 - Castle Shannon, PA 

www.pittco.org 

LANKnights - Orlando, FL 

www. Ianknights.net 
NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Outback Gaming Party - Van Wert, OH 

cloud.prahosting.com/vwturks/html/ogp.html 

03.27.09 

Intel LAN Fest Infernal LAN - DuPont, WA 

lanfest.intel.com 

Naruto Trek - Ft. Lauderdale, FL 

www.seads.org/schedule.htm 

OR 

www.lanaddict.com/lan/view.php?LANID=1961 

03.28.09 

Exile Computer Gaming - Albany, NY 

www.exiiecomputergaming.com 

Krosswirz - Quincy, L 

www.krosswirz.net 

LANily Home Evening - Lafayette, IN 

www.lhelan.org 

LANmine - Chicago, IL 

www.lanmine.ee 

NCGC LAN Party - Groveton, NH 

www.electronicesthetics. com/LANParties .htm 

Peace, Love, and Rockets - Keller, TX 

www.peaceloveandrockets.org 

04.01.09 

Arkansas LAN - AR 

www.arkansaslan.com/index. ph p 

ICT Gaming - Wichita, KS 

www.ictgaming.com 

04.03.09 

theGXL-MilMlle, NJ 

04.04.09 

Appalachian State University Gaming Club - Boone, NC 

www.gaming.appstate.edu 

KILANFest Ver 6.0 - Louisville, KY 

www.kilanfest.com 

LANManiac - Brea, CA 

www.lanmaniac.com 

TechLAn V4.04 "Charitable Clown" - Montgomery, WV 

www.lanville.org 

04.10.09 

SUNYIT FragFest 2009 - Utioa. NY 

stgc.yuku.com/topic/17 

04.11.09 

LAN Lordz- Wichita KS 
www.lanlordz.net 

04.17.09 

LAN OC - Ohio City, OH 
lanoc.org 

04.18.09 

Bellingham LAN - Bellingham, WA 

www.Oellinghamlan.com 

MidWest FragFest - Countryside, IL 

www. m id west-fragfest.com 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

Whempy's LAN Party - Columbus, OH 

whempyslan.org 

04.24.09 

Netwar 17.0 - Omaha, NE 

www.netwar.org 

R-Dot LAN - Regina, Saskatchewan, Canada 

www.r-dot.org 

04.25.09 

CVTC LAN Party - Yukon, OK 

www.nolifegamer.com 
Delaware LANatics - Dover, DE 

www.delanatics.com 

E-Town LAN - Emporia, KS 

www.etownlan .com 

Krosswirz - Quincy, IL 

www .krosswirz.net 

NCGC LAN Party - Groveton, NH 

www.electron icesthetics. com/LANParties . htm 



05.01.09 

ICT Gaming -Wichita, KS 
www.ictgaming.com 

05.02.09 

Anime School of Rock - Davie, FL 

www. seads. org/LAN Party /lanparty. htm 

LANManiac - Brea, CA 

ww w . Ian m an iac . co m 

Penn College ACM & Gamers Guild BYOC Gaming Event - 

Williamsport, PA 

05.08.09 

LANapalooza - Aurora, ON Canada 
www.zeropingevents.com 

05.16.09 

Bellingham LAN - Bellingham, WA 

www.bellinghamlan.com 

Carolina Armageddon - North Carolina 

www.carolinagaming.com 
NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

Whempy's LAN Party - Columbus, OH 

whempyslan.org 

05.22.09 

LANageddon 

www.lanageddon.com 

05.23.09 

Lower MainLAN - North Vancouver, BC Canada 

caplan-bc.com 

05.30.09 

Catacombz LAN - Marion, IL 

www.catacombz.com 

Krosswirz - Quincy, IL 

www.krosswirz.net 

NCGC LAN Party - Groveton, NH 

www.electronicesthetics.com/LANParties.htm 

OnTargetLan - Hot Springs, AR 

www.ontargetlan.com/news.php 

Peace, Love, and Rockets - Keller, TX 

www.peaceloveandrockets.org 

06.01.09 

ICT Gaming -Wichita, KS 

www.ictgaming.com 

06.06.09 

Atlanta LAN Fest - Atlanta, GA 

www.atlantalanfest.com 
LANManiac - Brea, CA 
www.lanmaniac.com 

06.13.09 

Intel LANFest Desertbash - Anthem, AZ 

lanfest.intel.com 

06.14.09 

Anime Evolution - North Vancouver, BC Canada 

caplan-bc.com 

06.19.09 

MetroCon - Tampa, FL 

www.seads. org/LAN Party /lanparty .htm 

06.20.09 

Bellingham LAN - Bellingham, WA 

www.bellinghamlan.com 

FRAGfinity- Tiffin, IA 

www .fragfinity.com 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

Whempy's LAN Party - Columbus, OH 

whempyslan.org 

06.27.09 

NCGC LAN Party - Groveton, NH 

www.electronicesthetics.com/LANParties.htm 

PC-Gamers.net Frag-Fest - Fishersville, VA 

www.pcgn.net/forums/showthread.php?t=15183 

07.01.09 

ICT Gaming -Wichita, KS 

www.ictgaming.com 

07.03.09 

Lannihilatbn - Calgary, Alberta, Canada 
www.lannihilation.ca 

07.04.09 

LANManiac - Brea, CA 

www.lanmaniac.com 



07.10.09 

Massive LAN - Lockport, NY 

07.11.09 

Peace, Love, and Rockets - Keller, TX 
www.peaceloveandrockets.org 

07.18.09 

Bellingham LAN - Bellingham, WA 

www.bellinghamlan.com 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

07.25.09 

NCGC LAN Party - Groveton, NH 

www .electronicesthetics .com/LANParties.htm 

07.31.09 

LANmonkeys - Naugatuck, CT 
www.lanmonkeys.com 

08.01.09 

AelatisLAN - Surrey, BC, Canada 

lan.aelatis.com 
LANManiac - Brea, CA 

www.lanmaniac.com 

08.14.09 

Carolina Armageddon - North Carolina 
www.carolinagaming.com 

08.15.09 

Bellingham LAN - Bellingham, WA 

www.bellinghamlan.com 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

08.29.09 

NCGC LAN Party - Groveton, NH 

www .electronicesthetics , com/LANParties.htm 

09.04.09 

Chibi-Pa LAN Party - West Palm Beach, FL 

www.seads.org/LANParty/lanparty.htm 

09.05.09 

LANManiac - Brea, CA 
www.lanmaniac.com 

09.19.09 

Krosswirz - Quincy, IL 

www.krosswirz.net 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

09.26.09 

NCGC LAN Party - Grovetown, NH 

www .electronicesthetics .com/LANParties.htm 

10.03.09 

LANManiac - Brea, CA 

www.lanmaniac.com 

10.17.09 

NGC's LAN-A-GEDDON - Greenville, TX 
www.networkgamingclub.com 

10.23.09 

Necronomicon - St. Petersburg, FL 

www.seads.org/LANParty/lanparty.htm 

R-Dot LAN - Regina, Saskatchewan, Canada 

www.r-dot.org 

10.24.09 

Carolina Armageddon - North Carolina 

www.carolinagaming.com 

Krosswirz - Quincy, IL 

www.krosswirz.net 

Protocol 42 - West Jordan, UT 

www. protocol 2 .com 

10.31.09 

NCGC LAN Party - Grovetown, NH 

www .electronicesthetics .com/LANParties.htm 

Peace, Love, and Rockets - Keller, TX 

www.peaceloveandrockets.org 

11.07.09 

LANManiac - Brea, CA 

www.lanmaniac.com 



For our full list of upcoming events, 

visit our CPU LAN Yard page at 

vwvw.computerpoweruser.com/l_anYard. 



Would you like us to help promote your next LAN? 

Give us a call at 1 .800.733.3809 or visit our LAN Yard site at www.computerpoweruser.com/LanYard 
to input your own information and see your LAN party name in our upcoming issues. 

We'll be glad to consider your event! 



Why he's smiling 

He has a degree and certifications 
and the IT job he wanted. 



Respected online degrees: 
•BS in IT, Networks, Security, Databases, or Software 
•MS in Information Security and Assurance 
•MBA in IT Management 
^Certifications included at no extra cost 
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The best— 
and cheapest- 
college you've never 

heard of is found 
only online" 



, m , e mkr 17.201% 




Call Toll Free 

888-279-4571 

or visit us at www.wgu.edu/timel2 
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Specialty Computer Hardware 



HSPC Tech Station 



Fast-Access Computer Case! 



" The Tech Station (patent pending) is a hardware workbench 
bringing PC parts within easy reach yet keeping them safe and 
secure. Perfect for PC builders, upgraders, and overclockers." 




- New! Secure rubberized 
motherboard standoffs 

- HDD storage/cooling rails for up 
to two 3.5" hard drives 

- AGP/PCI card supports brace vj/ 
thumb screws (no loose 
add-in cards!) 

- ATX Control Kit (mini power/reset 
switches, LEDs, speaker) 

-120mm tan for ideal cooling 

-Anti-static and non-conductive! 

- Standard, Large, and Custom 
sizes/colors available 




Hard Drive Storage Rails AGP/PCI Support Brace ATX Control Kit 



www.higlispeeiipc.com 



YOUR COMPETITION WONT STAND A CHANCE! 



DiagnosticDM 

-^»— ADVANCED PROFESSIONAL 




CHOOSE WHRTTHE PROFE55IONRL5 USE. 
ANYTHING LESS IS JUST R GUESS. 



Ydu don't have time for trial and error or tools 
and methods that only provide part of the 
picture. That's why Ultra-X's Rdv. Professional 
Kit- with its quick & accurate diagnostics, helps 
you detect and isolate problems quickly and 
accurately. The powerful combination of 
hardware & software, D/5-Free and 
Windows-based diagnostics ensure 5ervers, 
Desktops and Mobile PC systems you build, 
troubleshoot or maintain are thoroughly tested 
to ensure stability and reliability. See how this 
kit will make your job a whole lot easier. 

QUICK. SIMPLE. RCCURRTE. 



Service Depots 
Computer Repair Shops 



Mobile Onsite Technicians 
Internal IT Technicians 



GET MURE INFO: 1-BBB-7EH-3734 

UJUJUJ. UXD.com EMAIL: SHLE5@UXD.COM 



back door 



q&a 



Q A RobRanck 



Powerline networking has been around for more than a decade, but 
the twin black eyes it sustained early on — slow performance and 
questionable security — may have left the technology with a bad rep. 
But now the HomePlug Powerline Alliance has a new president, better 
direction, drastically improved specs, and afresh lease on life. President 
Rob Ranck wants your old power outlet to be your network's salvation. 



HomePlug 1.0 arrived in 2001. 
Where was the big push to bring 
HomePlug into mainstream awareness? 

"^ | ) At that time, there was a lot of 

ll I attention on Wi-Fi as a solution 
for home networking. Wi-Fi was like a 
buzzsaw out there that ripped through 
everything, and technologies like Home- 
Plug fell by the wayside. 

Qlt seems like we're seeing more 
powerline devices on shelves now. 

~^| ) HomePlug members have shipped 

ill about 25 million 1.0 and AV 
devices. Shipments have probably doubled 
in the last year. HomePlug AV began ship- 
ping in 2007. We've had only one silicon 
vendor so far, but we've got another two, 
maybe three, coming onboard. 

QWhy does HomePlug finally seem 
to be finding some traction? 

"^ | ) We've got a whole smart ener- 

1 1 I gy activity that we spun up 
this year. We created a partnership with 
the ZigBee Alliance ( www.zigbee.org ). 
ZigBee is a wireless technology that's 
lower speed. It's like 802.15.4 if you 
want some background. But it's a mesh 
network targeted at home automation 
and other applications. 

[ZigBee] started working with a lot of 
the utility companies. Utility companies 
want consumers to be aware of the energy 
they're consuming and to control it. One 
of the applications with ZigBee was to get 
from your power meter to your thermostat 
to your large appliances and basically make 
a network that the consumer and utility 
company together can access — the smart 
meter/smart grid approach. [Utilities] 



found that ZigBee 

worked great, but it 

couldn't get everywhere 

in the home. So they 

came to HomePlug, and 

we started to work so all 

HomePlug PHY/MAC combinations will 

have a smart energy stack that can be used. 

What are the specs on 
HomePlug now? 

3 D ( ~ >nl Physical is 200Mbps. Real 
ll l rates, depending on where you 
are in the house, vary between 80Mbps 
and 120Mbps after overhead, error cor- 
rection, that sort of thing. The next gen- 
eration will reach into the Gigabit range, 
meaning around 600Mbps. 

What happened to home automa- 
tion, smart blinds, HVAC control 
from your TV, and all that? 

~)| ) I think a lot of the desire with 
1 1 I command and control was to 
have something that takes those applica- 
tions to the next level. XI was a one-way 
technology, and it didn't really build a net- 
work where you could have intelligent con- 
trol. The issue with command and control 
has always been which application would 
drive it. I think smart energy applications 
can do this. Providers need new services to 
deliver. Right now, they're very focused 
on IPTV. They've got phone and movie 
downloads. But there's the next wave of 
things that will be driven by economy and 
smart energy. Then home automation can 
just come along for the ride. 

Q Whereas Wi-Fi had to invent its 
own market, you've got a smart 
energy trend developing separately, and 




HomePlug just happened to be at the 
right place at the right time for once. 

~) | ) Pretty much. We had the com- 
ll I mand and control technology, 
but we got into it by the utility companies 
who said they wanted a wired connection 
for a smart energy network. Then, lo and 
behold, we started looking at what they 
were doing, and we couldn't just limit 
what we were doing to command and 
control. There were other applications. As 
an example, [take] electric vehicles. It just 
so happens that when we talked about a 
command and control interface, that's 
fine in terms of energy consumption and 
monitoring. But wait a second. I might 
want to take that same HomePlug pipe 
going to my electric car while it's charg- 
ing to also be able to synchronize my 
entertainment or maps. 



Q 



What HomePlug devices will we 
see in the future? 



"^ | ) There are HomePlug switches, 
1 1 1 full routers, and Wi-Fi routers 
with HomePlug built in. That's all on 
the home networking side. There are 
also devices where your camera or media 
players can have HomePlug in them. We 
just had an announcement from a manu- 
facturer doing TVs. There are set-top 
boxes. And so on. The future of Home- 
Plug looks terrific. A 

Subscribers can go to www.cpumag.com/ 
cpumay09/Ranck for bonus content. 
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TV-1P11QW TV-IP312W TV-IP41DW TV-IP422W 



7" Wireless Internet Camera 
and Photo Monitor 
TV-M7 



Real-Time Video Security Monitoring 

The first product ever, to wirelessly stream Internet camera 
video independently of a computer. Monitor up to 4 TRENDnet 
IP cameras on one screen or scan between cameras. 



The Power of Wireless 

Place the TV-M7 where you live or work, such as your 
kitchen, living area or home office. 



Full Photo Frame Functionality 

Plays photo slideshows from the built in 51 2MB memory, a 
camera memory card or from your Flickr account. 
It also plays stored music and videos. 



Visittrendnet.com or call 1-888-326-6061 

No purchase necessary to win. Void where prohibited by law. Sweepstakes is open to legal residents of the 
United States who are at least 18 years of age. Entries must be received from September 16, 2008 to 
March 1 5, 2009. One entry per person. For a complete set of rules, visit www.trendnet.com/giveaway. 
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The Ultimate Platform 

Deserves the Ulti 



e Memory, 



Intel® Core™ \7 processor unleashes a whole new degree of 
power. To take advantage of its power, you need memory that 
is tuned to provide peak performance. 

Corsair has the right product to meet your Intel® Core™ i7 
system needs. Whether you are building the ultimate in 
overclocked enthusiast systems, or ultra-stable workstations 
for demanding applications. 

Get the most from your system. Corsair recommends 6GB 
to reach maximum performance and overclocking potential. 

Learn more at www.corsair.com/corei7 







DOMINATOR With 
AIRFLOW FAN 

1866MHz 
TR3X6G1866C9DF 



DOMINATOR 

1600MHz 
TR3X6G1600C8 



XMS3 CLASSIC 

1333-l600MHz 

TR3X6G1600C9 

TR3X6G1333C9 



%0k CORSAIR 



THE WORLD'S MOST AWARDED MEMORY 



Also available in 
3GB Kits. 



AVAILABLE AT: 



amazon.com 



Buy.com miqOGrKE^ -ppf j N JCJX.to*i ■«■» 



1igepDirect.com 



